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For over 60 years 


this trade mark has stood for speed and 


strength in reinforced concrete work. 


DRAGON 


(Brand) 
PORTLAND CEMENT 


Supplied by 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD. 


PENARTH, SOUTH WALES 


Telegrams: “ Cement, Penarta ” 
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a age 


Prometo hydraulically controlled moving 
forms maximise production rates, mini- 


A rapid and mise labour requirements, and reduce 


costs considerably. They are invaluable 
highly in the construction of multi-storey build- 
ings, silos, water-towers, shaft-linings and 


economical other forms of concrete structure. 


method of 
. We have the sole rights for the manufac- 
erecting ture and use of Prometo equipment in the 


United Kingdom. Enquiries are invited 
structures of all from Consulting Engineers, Contractors 
kinds and Architects for the arrangement of sub- 

licence agreements for individual jobs or 
prescribed districts. 


wan THORNTON «= 


WELLINGTON ROAD, LIVERPOOL 


BUILDING AND CIVIL ENGINEERING CONTRACTORS 


A 
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NOTICE 
CHANGE of ADDRESS 





YORKSHIRE HENNEBIQUE 


CONTRACTING CO. LTD. 


NOW 


HENNEBIQUE HOUSE 
123 THE MOUNT 


YORK 


Tele: YORK 54656 





BRANCH OFFICES : 
30 WINCOLMLEE - HULL - Tele: HULL 3350! 
1 WEST BELL STREET - DUNDEE - Tele: DUNDEE 6170 


ROYDS WORKS : ROYDS LANE - LOWER WORTLEY - LEEDS - 12. Tele: 637891 
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Oxton By-pass, norrincHAMSHIRE 


: | 
£ 
4 


County Engineer and Surveyor, R. A. KIDD, B.Sc, M.Inst. C.E, M.T.P.1 


THE OXTON BY-PASS EXTENSION, recently completed for 
the Nottinghamshire County Council, forms the southern half 
of a by-pass scheme for the village of Oxton initiated before 
the War. 

The construction of this road was regarded as an experiment 
in the use of concrete having a high flexural strength and in the 
application of methods developed for modern airfield construc- 
tion to the laying of concrete roads. Throughout the work 
every effort has been made to attain a high quality of concrete 
with a smooth running surface. 

The resources of John Laing and Son Limited in experience, 
plant capacity, and facilities for research and development, are 
available to play their part in a scientific approach to the prob- 
lem of constructing Britain’s new roads. 





Contractors for every class of 


LAI te G Building and Civil Engineering work 


at home and overseas 


JOHN LAING AND SON LIMITED, GREAT BRITAIN 
CANADA, UNION OF SOUTH AFRICA, RHODESIA 
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-FEBCRETE 


air entrained concrete 








increased workability 











‘ 





lower water-cement ratio faster concrete placing 











. 








increased strength decreased costs 




















There is indisputable evidence that ‘‘ Febcrete ’’ Air Entraining Agent provides 
an easy means of producing better concrete with all-round savings in cement 
requirements and concrete-placing costs which are far greater than the infini- 
tesimal cost of ‘‘ Febcrete."’ This evidence, which is based on the use of 
** Febcrete ’’ on important concrete constructional undertakings throughout 


the world, is available without obligation to all Engineers and Contractors. 


FEB (GREAT BRITAIN) LTD. 


LONDON: 102 KENSINGTON HIGH STREET, W. Telephone: Western 0444 
MANCHESTER: ALBANY WORKS, ALBANY ROAD, CHORLTON-CUM-HARDY Telephone: Choriton 1063 
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UNDERGROUND FIRE THREATENS 
MILLION POUND FACTORY BUILDING 


RESERVOIR LOSING 10,000 GALLONS 
A DAY FROM LEAKAGE 


CATHEDRAL FOUNDATIONS 
UNSAFE 


SEA BREAKS INTO 
MAIN SEWER 


PITHEAD WINDING GEAR FOUNDATIONS 
NEED STRENGTHENING 


<= << 2 se ss Os a a 


TUNNEL LINING WEAKENED 
BY WATER LEAKAGE 





Hf youve a problem of this kind consult 
The 


i , 


oe COMPANY LIMITED 











BENTLEY WORKS, DONCASTER. Telephone: Doncaster 54177-8-9. 
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This is a_ single-disc machine 

which is specially designed for an 

extraordinarily high rate of bend- 

ing bars up to I in. diameter. 
A full hook takes three seconds’ bending time. It 
is also equipped with accessories for bending angle 
loops in one operation on mild steel reinforce- 
ment up to | in. diameter. 


HOOPS & 


SPIRALS 


We supply, at extra cost, an 
appliance (illustrated here) for 
use with RAS.40 and ARD.50 
models for the bending of hoops 
and spirals. Bends radii of || in. 
and upwards and to any pitch of 
Spiral. 


Our Bending Equipment also includes the ARD.50 model—a double-disc 
machine for bending bars up to 2 in. diameter. We also supply, at extra 
cost, formers and backrests for special steel such as ‘* Square Grip,” 
** Twisteel,’’ etc., which can be fitted to the ARD.50 and RAS.40 models. 
Full details are available on request. All machines are available for Sale 


or Hire. 


CEMENT & STEEL, LTD., SECOND AVENUE, CHATHAM, 


Telephone : Chatham 45580. Telegrams & Cables: Cembelgi, Chatham. 
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COAL BLENDING 
BUNKER 


FOR 
Vrelels) Va mem Lele a=) \. Miele! Tue lelenglel, Miele) 17 1. bam mae 
AT. JOHN LYSAGHT’S SCUNTHORPE WORKS - LIMITED 





PETER LIND & COLTD 


ROMNEY HOUSE, TUFTON STREET, LONDON, S.W.! 


TELEPHONE ABBEY 736 
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IMMERSION VIBRATOR 


AVAILABLE WITH GRINDING ATTACHMENTS 


Here is an immersion vibra- 

tor that will cut your con- 

crete-placing costs in a half- 

dozen ways. High vibrating 

frequencies of up to 12,000 

r.p.m. give stronger concrete 

and speed up placing—and 

you can strike shuttering sooner. At the 

same time, the ‘ Humdinger’ flexible 

shafts operate at QUARTER SPEED! 

And this means longer life and less maintenance—the drives 
just keep on running week after week. 

Plant records prove that contractors and civil engineers are 
changing to ‘ Humdinger’ after seeing the difference they 
can make in concrete placing. Prove it for yourself by 
using one on your next vibrating job. You can have a 
* Humdinger ’ on trial or hire (with option). 


PETROL AND ELECTRIC MODELS AVAILABLE 


ACE MACHINERY LIMITED 


VIBRATOR DEPT., PORDEN ROAD, BRIXTON, LONDON, S.W.2 Telephone: ERixton 3293 (9 lines) 


and you buy RELIABILITY 
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CHRISTIAN] & NIELSEN LTD. 
- CIVIL ENGINEERING CONTRACTORS 


INTAKE TOWERS FOR BRITISH OIL AND CAKE MILLS, ERITH 
CONSULTING ENGINEERS: MESSRS. FREDERICK SNOW & PARTNERS 


ROMNEY HOUSE, TUFTON STREET, WESTMINSTER, LONDON, S.W.1 


Telephone: ABBey 6614/7. Telegrams: Reconcret,Sowest, London. Telex: Reconcret, 2-2305 
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Super Loadstar loading shovel working 
at S.E. Gas Board, Greenwich. 


in front 


x Front-wheel drive for extra load-shifting power 


x Front control for better visibility and ease of 
operation 


Britain’s first, and Britain’s foremost loading shovel 

with front-wheel drive, The Matbro Super Loadstar is 

buiit for rugged stability and extra hard work. Its 

powerful bite and precise hydraulic control make it capable 

of handling every sort of material, and its 16” ground clearance 
makes operating easy over the worst ground. 


“é THE vi \if 3 R} ) SUPER LOADSTAR 


for cheaper handling of all types of material 


Write for full details to 
/ 


MATHEW BROTHERS Sandy Lane North, Wallington, Surrey Tel. Wallington 4050 


SE MANUFACTURERS OF MATBRO RANGE OF FORK LIFT TRUCK SS 
M Bé955 $1 
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“CONCRETE SERIES” 


Detailed prospectuses sent on ae 
the latest edition or impression. 


Reinforced Concrete. Baker. 1949. 
158.; by post 15s. 10d. ($3°50.) 

Prestressed Concrete. MAGNEL. 1954. 350 pp. 
20s.; by post 20s. 1od. Customers in America 
must obtain the American edition from McGraw- 
Hill Book Company, Inc., New York 36, and 
Toronto. 

Theory and Practice of Structural Design Applied to 
Reinforced Concrete. Errxsen. 1953. 408 pp. 
25s.; by post 26s. 2d. ($5-50.) 

Explanatory Handbook on the B.S. Code of Practice 
for Reinforced Concrete. Scott, GLANVILLE, and 
Tuomas. 128 pp. 95.; 
($2-10.) 

The Elements of Reinforced Concrete 
ADAMS. 1950. 154 pp. 6s.; by post 6s. 
($1-50.) 

Analysis of Structures. Smo.ira. 
18s.; by post 18s. 9d. ($4.) 
Design of Prismatic Structures. AsHDowN. 
64 pp. 8s.; by post 8s. 6d. ($1-90.) 


304 PP- 


1950. by post gs. 8d. 


Sd. 


1955- 176 pp. 


1951. 


Lecar, Duwn, and 7arRnUKST. 1948. 

‘ 30S. ; by post 31s. 3d. ($680 

Reinforced Concrete Designer’s Handbook. Rey- 
NOLDS. 1954. 360 pp. 18s.; by post ros. 
( $4.) 

Pe oe ee 
Buildings. Reryno_ps. 1952. 224 pp. 10s. 
by post 10s. rod. ($2-40.) 

Reinforced Concrete Water Towers, Bunkers, Silos 
and Gantries. Gray. 1953. 224 pp. 125.; 
by post 12s. 10d. ($2-80.) 

Reinforced Concrete Reservoirs and Tanks. Gray. 
1954. I76pp. 128.; by posti2s.10d. ($2-80.) 

Reinforced Concrete Piling. WENTWORTH-SHEILDS 
and Gray. 1948. 128 pp. t0s.; by post 
1os. 8d. ($2-40.) 

Reinforced Concrete Chimneys. Taytor and Tur- 
NER. 1948. 64 pp. t10s.; by post 10s. 8d. 
($2-40.) 

Arch Design Simplified. Farruursr. 
pp. 12s.; by post 12s. 9d. ($2°80.) 

Sheet Piling, Cofferdams, and Caissons. Lee. 
200 pp. 10s.; by post ros. 9d. ($240.) 

The Displacement Method of Frame Analysis. 
MANNING. 1952. 128 pp. Price 9s.; by post 
gs. 8d. ($2-10.) 

Continuous Beam Structures. A Decree oF 
Fixity METHOD AND THE METHOD oF MomENT 
DISTRIBUTION. SHEPLEY. 1950. 122 pp. 
8s. 6d.; by post 9s. 2d. (§2.) 

Statically Indeterminate Structures. 

1947. 120 pp. 8s.; by post 8s. 8d. (§$1-90.) 

Road Bridges in Great Britain. (Descriptions of 96 
reinforced concrete bridges.) 1951. 168 pp. 
9s.; by post 9s. 8d. ($2-10.) 

Raft Foundations : The Soil-Line Method. Baxer. 
1948. 150 pp. §8s.; by post 8s. 8d. ($1-90.) 
Design of Arch Ribs for Reinforced Concrete Roofs. 

TERRINGTON. 1950. 28 pp. 358.; by post 
38. 44. ($0°80.) 
ern of Domes. Trrrincron. 
; by post 3s. 4d. ($0-Bo.) 
Pyramid Roofs. Terrincron. 
.; by post 3s. 4d. ($0-80.) 


1954. 68 


1949. 


GARTNER. 


1951. 28 pp. 


1948. 
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BOOKS on CONCRETE and CEMENT 


xu 


The dates are the year of publication of 


in Canada and U.S.A. are given in dollars 


Influence Lines for Thrust and 
the Fixed Arch. Exixsen. 
by post 4s. 3d. “00. 


Moments in 


1955- 25 PP- 45-; 


Smita and Gricson. 
by post 9s. 3d. ($2.) 


1946. 


and Cost Keeping for Concrete Structures. 
1949. 


Wynn. 
($3-50.) 

Design and Construction of Formwork for Concrete 
Structures. Wynn. 1951. 302 pp. 205.; by 
post 21s. ($4°50.) 

Construction with Moving Forms. Huwnrer. 
64 pp. 7s. 6d.; by post 8s. ($1°75.) 

Farm Structures. Pennincron. 
152 pp. 12s.; by post 12s. 10d. ($2-80.) 

Concrete Construction. Reyno.ps. 488 pp. 
15s.; by post 16s. 3d. ($3-50.) 

How to Make Good Concrete. Watsu. 
128 pp. 3s.; by post 8s. 6d. ($1-90.) 
Introduction to Concrete Work. CurLpe. 
144 Ppp. 35.; by pest 3s. 3d. ( $0-80.) 
Steel Reinforcement : Cutting. Bending, and Fixing. 
Disney. 1954. 74 pp. 6s.; by post 6s. 6d. 

($1-50.) 

Concrete Surface Finishes, Rendering and Terrazzo. 
Gray and Cuirpe. 1948. 128 pp. 8s. 6d.; 
by post 9s. 2d. ($2.) 

Construction Made Easy. 
LAKEMAN. 1948. 118 pp. 55. ; 
($1-25.) 

Elementary Guide to Reinforced Concrete. 


MAN. 1950. 96 pp. 3s.; by post 
Bo.) 


222 pp. 15s.; by post 15s. 10d. 


I9$!. 
1954. 
1950. 
1955 


1952. 


Turner and 
by post 5s. 6d. 


LaKE- 
3s. 4d. 


The Concrete Year Book. A Handbook, Directory 
and Catalogue. Edited by Faser and Cui.pe. 
Revised every year. 7s. 6d.; by post 8s. od. 
( $2.) 

Concrete Houses and Small Garages. Lakeman. 
1949. 156 pp. 8s. 6d.; by post gs. 2d. ($2.) 

Concrete Products and Cast Stone. Cuitpe. 1949. 
272 pp. 8s. 6d.; by post 9s. 4d. ($2.) 

Moulds for Cast Stone and Concrete Products. 
Burren and Grecory. With designs for gar- 
den ware. 1948. 96 pp. 45.; by post 4s. 6d 
( $1-00.) 

Manufacture of Concrete Roofing Tiles. Baum- 
GARTEN and CHILDE. 1947. 96 pp. 7s. 6d.; 
by post 8s. ($1°75.) 

Concrete Fences. Pennincton. pp. 
6s.; by post 6s. 6d. ($1-50.) 

oy and Costing Precast Concrete Products 

Cast Stone. Fieiper. 1947. 140 pp. 
7s. 4 by post 8s. ($1°75.) 
Cement. Davis. 1948. 
by post 31s. ($6-80.) 

Cement Chemists’ and Works Managers’ Handbook. 
Watson and CrRappock. 1952. 228 pp. 25s.; 
by post 26s. ($5-50.) 

Concrete and Constructional Engineering. Price 
1s. 6d. monthly. Annual subscription 18s. ($3-90.) 

‘Concrete Building and C te Products 
6d. monthly. Annual subscription 6s. 

Cement and Lime Manufacture. Price ts. 
nate months. Annual subscription 6s. 


1950. 64 


349 PP. 305.; 


Price 

( $1-30.) 
Alter- 

( $1-30.) 








CONCRETE PUBLICATIONS LIMITED, 


14 DARTMOUTH ST., LONDON, S.W.! 
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Gunite & Cementation 


SYSTEMATIC REPAIRS TO STRUCTURES BASED ON 
SYSTEMATIC DIAGNOSIS OF DEFECTS 


WHITLEY MORAN 


AND CO. LIMITED. 
5 Old Hall Street - Liverpool 3 Telephone : CENtral 7975 


SPECIALISTS IN THE REPAIR OF ENGINEERING STRUCTURES 








PIN YOUR FAITH 
TO THE TESTED 
BRAND. 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH IT 
FIFTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER IS 
«JUST AS GOOD” 


THE LEEDS OIL & GREASE CO. 


Phone 22480 LEEDS, 10 "Grams: “Grease.” 














High Strain 
patented 
Steel Wire 
for 
Prestressed 
Concrete 


ae Ue Pes} 
Ae LS: 
Dee 


MOB YD, 
Sp LAS 


ay 
BOK: 


\\ 1) 


TRUBRITE STEEL WORKS - MEADOW HALL - SHEFFIELD \\ 
Tel s Sheffield 36931 (10 lines) \ | 


| | 
London Office: Stafford House, 40/43 Norfolk St., Strand, W.C.2 Tel: Temple Bar 7187 ' \ \ | 
& 7188. Birmingham Office:53 Vittoria St.. Birmingham | Tel Centra! 680! & 6802 VAAN 
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FOR SAFETY, SERVICE AND SATISFACTION 
MILLS SCAFFOLD CO. LTD., (A Subsidiary of Guest, Keen & Nettlefolds Ltd.) 
Head Office: TRUSSLEY WORKS, HAMMERSMITH GROVE, LONDON, W.6 RIVERSIDE 301! (10 lines) 


Agents and Depots : 
BELFAST - BIRMINGHAM - BOURNEMOUTH - BRADFORD - BRIGHTON - BRISTOL - CANTERBURY 


CARDIFF - COVENTRY - CROYDON - DUBLIN - GLASGOW - HULL - ILFORD - 
LOWESTOFT - MANCHESTER - MIDDLESBROUGH - NEWCASTLE - NORWICH 
PORTSMOUTH - PRESTON - READING: SHIPLEY 


LIVERPOOL 
* PLYMOUTH 
+ SOUTHAMPTON - SWANSEA ~~: YARMOUTH 
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GLASCRETE CELL UNITS 





Glascrete Cell Units 
provide a _ light-trans- 
mitting and load-bear- 
ing construction giving 
excellent sound and 
thermal insulation and 
retaining a flush surface 
on both sides whatever 
the thickness. Made 
to any required thick- 
ness, minimum 3” thick, 
to suit roofs, floors, walls 
and partitions, or 
tapered for use in 
canopies. 


Canteen, Liverpool Messrs. ‘ Chisarc* & Shell ‘D’, Consulting Engineers. oe 


J. A. KING & Co. Ltp. Telephone: CEN. 5866 


(5 li 
181, QUEEN VICTORIA ST., LONDON, E.C.4. —e 


“GAPCO' 4. F. VIBRATOR 


for compacting mortar cubes 
for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 146/1947, B.S. 1370/ 
1947. New type automa- 
tic control—optional. The 
vibrator illustrated in the 
B.S. was built in our works. 


The ** CAPCO”’ range of con- 
crete testing apparatus also 
includes Cube Moulds ; Slump 
Cones ; Tensile, Vicat, and Cylin- 
drical Moulds; Tile Abrasion 
Machines ; Compacting Factor 
Apparatus. 
Full details on request. 


CAPCO (SALES), LTD. ccc" resect 


BEACONSFIELD ROAD, LONDON, N.W.16. Telephone: WILLESDEN 0067-8. Cables: CAPLINKO, LONDON 
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NOW AVAILABLE!! 


Evomastics have been scientifically 
compounded to meet the sealing 
requirements of many different 
materials in regard to cost and 
application. Evode Mastics Divi- 
sion will be pleased to advise 
you which mastic is the most 


suitable for any particular purpose. 


IT’S 
FREE ! 














La 


Have you had your copy of this interesting and instructive booklet on Evomastic—the 
modern method of gap and joint sealing ? Contains full information on a range of mastics 


and their application. 


A PRODUCT 


EVODE LIMITED (MASTICS DIVISION) STAFFORD ENGLAND EVODE | 


Telephone: 1590/1/2. Telegrams: Evode, Stafford 
STAFFORD 


London Office: 1 Victoria Street, London, S.W.1 Telephone: Abbey 4622/3 





>) Adjustable Centering 
Girder... for all suspended floors 


@ Light to 


transport— 
combine low 
weight and @ Adjustable from & 5" to 
: 18 0” without support. 
¢ pidity. . 
ee (Wtth support adjustable 
to greater spans.) 


@ Quickly positioned : > ap 
and Robustly con 
dismantled. a structed iv 

withstand 
rough 
handling. 


@ AVAILABLE FOR SALE 
OR HIRE 


Supplied by the patentees RAPID METAL 


and sole manufacturers of 


RAPID METAL DEVELOPMENTS LTD. 


Head Office: 209 Walsall Road, Perry Barr, Birmingham, 22c. 
London Office: 47 Victoria Street, S.W.1 
Eire, Northern Ireland 


Australia: Rapid Metal Developments (Australia) Pty. Ltd., Bennet Avenue, Cudmore Park, Adelaide, S.A. 
Telephone : UM 1271. 


B 


Telephone: Birchfields 6021. 
Telephone : Abbey 4077. And at Liverpool, Darlington, Glasgow, Swansea, 
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ostaing chose British Ropes wire 


. for use in manufacturing this 85ft. prestressed concrete 
pile, shown passing through Glasgow on its way to the Fipeelieeaed tegmemie Car 
docks. It will be used in the construction of the new Messrs. Babtie, Shaw & Morton, 
quay walls at the shipyards of the Fairfield Shipbuilding & gy pe em — 
Engineering Co. Ltd., Govan, Glasgow. Claagow — s 


WIRE for prestressed concrete 


Our wire is in constant demand for use in important 
constructional undertakings, at home and overseas. 
We were among the first producers of wire designed 
for prestressed concrete work. 





BRITISH ROPES LIMITED. cao orrice. DONCASTER reitruone DONCASTER 4010 
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Most important advance so far in portable compressor design 


NO CLUTCH, PISTONS, OR VALVES 
MEAN VIRTUAL 
ELIMINATION OF BREAKDOWNS 


Operators welcome centralised con- 
trol | and other new features 
of CP “Power Vane” Rotary Com- 
pressors. 


Announced as the most important advance in 
portable compressor design to date, the Consoli- 
dated Pneumatic range of “ Power Vane’’ units 
removes almost completely the cost and incon- 
venience of frequent breakdowns and servicing 
by eliminating those parts which commonly cause 
trouble in any compressor of conventional design. 
‘The compressor is a simple two-stage vane type 
rotary into which is injected copious quantities of 
oil, fer internal cooling, lubrication and sealing. 
This revolutionary design gives many striking 
advantages. 


Lower maintenance costs 


There is no clutch, pistons, valves or crankshaft nein 
The moving parts are flooded in oil and wear is Model 385-RO-2 
reduced to an absolute minimum. The entire unit 
is designed for simplicity and economy. 
“ : AVAILABLE IN FIVE SIZES 
Compactness 


Model 600-RO-2, powered by Rolls-Royce oil engine, 
The Rotary can be driven at higher rotational is a “‘ ten-tool ”’ unit ideal for big construction schemes 
speeds than the conventional type of compressor 
of similar output. The engine and compressor : . 
are therefore smaller and more compact. Saving Model 385-RO-2, powered by Rolls-Royce, is a 
in bulk is approximately 30% seven-tool’”’ plant of ample margin for average 
construction needs. 
Lightness Model 210-RO-z2 is a medium capacity plant suitable 
The reduced dimensions of the compressor and for “ four-tool” operation. 
engine mean a great saving in weight 


Model 175-RO-2 is suitable for “ three-tcol " opera- 
Smooth operation tion yet is rendered highly mobile by its two-wheel 


mounting. 
Because there is no reciprocating motion in the 
Rotary, it is a, a eee amd the - 1s Model 120-RO-2 gives the maximum output of any 
© - SIT a = i = “ ” 
d ered smoothly and not in pressure pulses two-tool ” plant and is of ample size for operating 


two breakers or rock drills. 


Safety devices 


Provided with fully automatic devices to stop 
the plant in the event of oil pressure failure or 
excessive rise in temperature, the Rotary is vir- 
tually foolproof. No damage can be caused by 
mishaps or negligence such as clogged filters, 
lack of oil or engine coolant, oil or coolant pump 
failure, etc. 


New design features 


All controls are assembled on one conveniently 
placed panel. Non-detachable radiator doors are 
adjustable to compensate for weather variations 
Side closing pad an simply raised out of the 
way without awkward detaching. Two-wheel 
models have built-in compartments for housing 
tools, etc 





Diagrammatic explanation of the Power Vane Rotary Compressor 


“a aa ROTARY COMPRESSORS 


y 


eer a 





MANUFACTURED BY [ Consolidated Pneumatic | TOOL CO. LTD., 232 DAWES ROAD, LONDON, S.W.6 
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LISSAPOL N 


—a stable surface-active 4 
workability of concrete 
its strength. LISSAPO 
either to reduce the wa 
affecting workability, thus 
or to reduce costs by 2 
affecting the strength 


APHROSOL FC 








CONCRETE AND CONSTRUCTIONAL ENGINEERING xxii 


HISTORICAL HYPOTHESIS NUMBER 3 


Thomas Telford 
had arterial 
trouble 


of course 


* 
eee bein faced with the problem of building roads to cope 
with the faster and heavier traffic of the 19th century. 
How glad he would have been to use present day concrete cured with 
SISALKRAFT Blankets. Their toughness and ease of handling simplify 
and speed up road making; a safeguard against winter frosts and 
assured curing in summer heat. 
He would have marvelled, too, at the strength of Subsoil grade 
SISALKRAFT which takes such good care of the underside of concrete, 
reducing sub-grade friction, ensuring maximum 


SI SMUKRAFT strength and protection from impurities. 


Estd. |857 


JH. S ANKEY & SON. LY? ALDWYCH HOUSE, ALDWYCH, LONDON, W.C.2 


Sole Distributors for British Sisalkraft Led. Phone: HOLborn 6949 (20 lines) Grams: Brickwork, Estrand, London 
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Underpinning 


by 
Pynford 


poe ae Gee ee ee ee ee ee ae 


| Pynford Beams have been constructed at 
all levels, when forming hntels, etc., and during 
the repair or extension of existing foundations 


2 Pynford offer a Compl Fe dati 
Service including Site Investigations, Foundation 
Design and Construction, Underpinning and 
Jacking. 





3 Pynford Jacking, based on entirely new 
principles, is a solution to the problems of 
Mining Subsidence and Clay Shrinkage 





ew range of jacks which are controlled 
noving water levels enables the distortion 
by settlement to be corrected swiftly 

and cheaply 


Unique Frequency 


As acompany specialising in the development 
and manufacture of sealing compounds for joints, 
EXPANDITE Limited are unique. Consequently 
they have amassed considerable information in 


5 Write for free illustrated brochure 


Illustration shows a steel stool acting as shear 


reinforcement in a Pynford Beam. 2 
‘ ae <i this field which is not common knowledge. 


The Expandite Technical Service Department 
provides a consultancy service which is available 
to all who care to ask. The Department is 
constantly dealing with the many and varied 
problems posed by Government Departments, 
Local Authorities, Civil Engineers, Architects 
| and Industrial Organizations. 


The advice is given free and incurs no 
obligation. The Technical Service Department 
is there to help you with your sealing problems. 
It will provide the best advice and ensure only 
the right materials are used to the best effect. 


** Joints in Concrete Structures *’ 


| This is the title of an informative and useful 
16-page paper published by Expandite Limited. 


P y nmfor d A copy will be forwarded on request. 
Limited EXPANDITE 


Patentees LIMITED 
Foundation Engineers, Site Investigations, 
Underpinning,} Jacking CHASE ROAD - LONDON ~- N.W.10 


74 LANCASTER ROAD, STROUD GREEN ELGar 4321 (10 lines) 
LONDON, N.4 


Telephone ARChway 6216/7 


ASSOCIATES AND DISTRIBUTORS 
THROUGHOUT THE WORLD 
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Flats in Reinforced Concrete for the L.C.C. at Clarence dvemse, Clapham Park, London 
BUILDING WITHIN A BUDGET 


The most successful building operations today are the fruits 
of collaboration—the closest possible partnership of owner, 
architect and a widely experienced firm of builders and 
contractors. Wates are such a firm 


Wates believe in pre-planning, the scrupulous examination of 
all possible means of achieving the client's aims with maximum 
economy and at maximum speed. And the final drawings are 
those which crystallize optimum solutions to every aspect of the 
building problem. The Wates method invests the owner with 
complete control of costs : he gets his building at a price within 
his budget, and he gets it on time. 


Architects and building owners find that Wates building opera- 
tions are both economical and successful because they make 
full use of the latest mechanical equipment, and because they 
co-ordinate men, materials and machines to the maximum 
advantage. 


These services are offered either on a fixed fee basis or at 
a fixed inclusive price. Consult Wates or put them on your 
tender list—it pays 
Wates Offer : 
The advisory service of their experienced 
engineering, surveying and pre-planning 
departments. 
Efficient and highly economical building 
19a precise programmes 


W ATES LTD. Building & Civil Engineering Contractors 


HEAD OFFICES 
LONDON 


1258 / 


1260 LONDON ROAD S.W.16 Telephone : POLlards 5000 
DUBLIN NEW YORK 
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have been regularly used 


by leading Contractors for 


reinforced concrete work 


since 1903 


e were the pioneers in the supply of steel bars for reinforced concrete 
ork and have given to the industry over 50 years of unbroken ser- 
ice, unequalled for quality and dependability. Contracts on which 

HITEHEAD STEEL have been used include some of the largest and 
ost important in the country. 


We can supply bars bent to shape, hooked, etc., 
in accordance with Contractors’ requirements, 
at reasonable charges. 


ONDON OFFICE: Steel House, Tothill Street, $.W.1. Telephone: Whitehall 2984. 
BIRMINGHAM OFFICE: King Edward House, New Street, 2. Telephone: Midland 0412-3. 
ANCHESTER OFFICE: Chronicle Buildings. Telephone: Blackfriars 3172. 

LASGOW OFFICE: 50 Wellington Street, C.2. Telephone: Central 1528. 
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DIES INES 


@osS4E€ SERIES 


BORE M.M. 100 - STROKE M.M. 115 
NO. OF CYLINDERS 4 
COMPRESSION RATIO 16:1 
SWEPT VOLUME 3°61 LTRS. - CYCLES 4 
ENGINE HEIGHT 32°62 INS. 
ENGINE WIDTH 23°6 INS. 
ENGINE LENGTH 33°83 INS. 





| R.P.M. 
B.H.P. ' > 
| 1000 | 1200 | 1500 | 1600 | 1700 1800 
Pn ee | - 4 
1 MOUR RATE | 26-5 | 32-0 | 38-5 | 40-5 | 42.0 | 43.0 
12 HOUR RATE | 23-0 | 28-0 | 34-0 | 35-75 | 37-0 | 380 | 


24 WOUR RATE | 2/0 | 25-6 | 3/-0 | 32-5 | 3346 | 4-5 





—EE EEE 
| | 





Conforming to the requirements of BSS.649/49 
S6E3E SERIES 


BORE M.M. 100 - STROKE M.M. 115 
NO. OF CYLINDERS 4 
COMPRESSION RATIO 16:1! 
SWEPT VOLUME 3-6! LTRS. - CYCLES 4 
ENGINE HEIGHT 34°S INS. 
ENGINE WIDTH 26°88 INS. 
ENGINE LENGTH 31:20 INS. 








41-5 
31.0 | 37-5 
27-8 33:2 | 400 














l 
Conforming to the requirements of BSS.649/49 





STANDARD EQUIPMENT Starter Motor OPTIONAL EQUIPMENT Engines can 
(mechanically engaged Bendix pinion), Generator (12 also be supplied with Solenoid Axial Starters and 
Volts), Injector Pump and Injectors, Fuel and Oil Industrial Flywheels for hand starting, together 
Filters, Fuel and Water Pumps, Thermostat, Pnev- | with many other accessories including Hour Meters, 
matic or Mechanical Governor, Fan and Fan Belt, | reverse flow fans etc. . . . in line with special 
Decompressor. I requirements. 


These two Industrial Engines offer Diesel advantages at remarkably low cost and are, of course, 
backed by the well known Ford Dealer Service both in this country and throughout the World. 


Full details of the above engines obtainable from:— WDUSTRIAL UNIT SALES DEPARTMENT 


FORD MOTOR COMPANY LIMITED - DAGENHAM - ENGLAND 
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CONCRERS PULLING LIMPED 


250,000 gallons capacity reinforced 
concrete Water Tower constructed for 
the Royal Borough of Tunbridge Wells 


Borough Surveyor and Consulting Engineers : 
Water Engineer : 


indented Bar & Concrete 
H. P. Bishop, M.I.C.E. Engineering Co. Ltd. 


10 WESTMINSTER PALACE GARDENS 
ARTILLERY ROW, LONDON S.W.1 


Telephone : ABBEY 1626/7 
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Why is Douglas Fir Plywood 
ECONOMICAL for shuttering ? 


1y 


I@ & 
§ 


: 
| ¢ 
| * 


4 
: 


Douglas fir plywood is less in cost than 
other plywoods available and suitable for pF 
shuttering 


Because Douglas fir plywood has a unique combination of properties 
which are fully utilized when forming concrete. The large smooth 
panels are easily handled. Thirty-two square-foot panels mean fewer 
joins, less cutting and minimum waste ... qualities which produce real 
savings in time and labour. Concrete poured in Douglas fir plywood 
forms requires very little finishing because ridge and join marks are 
greatly reduced. Permanent plywood forms can be quickly and easily 
cleaned, stored and transported—and with reasonable care, may be 
re-used 40 times or more. 


erate CANADIAN DOUGLAS FIR 
... the new economy grade _* BOW TESTED Ps P LY woo BD 


plywood that is priced to re- 
duce the cost of concrete . SEABOARD LUMBER SALES CO. LIMITED 
work by pounds '!—Ask your: 1-3 REGENT STREET, LONDON, S.W.1 
usual supplier about DO UG- Pipsoe and 0 Sine cow oe ion 
LAS FIR UNDERLAY 
SHEATHING. (Manyother 
, DOUGLAS FIR PLYWOOD CONCRETE 


grades available.) ' FORM WORK PLEASE PaUeT PAemer 


SEABOARD PLYWO0O HANDBOOK [J Address 


UK-55-3-6 
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GIFFORD-UDALL 
a= 


PRESTRESSING 
was used for 
the construction 
of these silos 


Prestressed concrete silos erected by john 
Laing & Son, Ltd., for the British Sugar Corpora- 
tion at York. These silos are about 100 ft. high 
with a diameter of 66 ft. 


The advantages of the Gifford-Udall-CCL prestressing system are : 


FOR THE CONTRACTOR : Speed and simplicity of operation. Light, compact and sturdy equipment. 
Positive mechanical CCL anchorage. Inexpensive equipment. The backing of the CCL service. 


FOR THE DESIGNER: Flexibility of design concerning all forms of construction. The obvious 
design advantages of a single-wire system combined with positive and inexpensive mechanical anchorage. 


CABLE COVERS LTD 


PRESTRESSED CONCRETE DIVISION 
ST. STEPHEN’S HOUSE WESTMINSTER S.W.! 
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RAWLHANGERS 
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ENDORSED BY FAMOUS 
BUILDING CONTRACTORS 


E. B. Badger & Sons Lid. W. E. 
Chivers & Sons Ltd. Custodis (1922) 
Lid. J. L. Eve Construction Co. Ltd. 
F. C. Construction Co. Ltd. Founda- 
tion (Plant) Ltd. W. &. C. French Ltd. 
Gilbert-Ash Ltd. Holloway Bros. 
(London) Ltd. John Laing & Son Ltd. 
Wilson Lovatt & Sons Ltd. Sir Alfred 
McAlpine & Son Ltd. Sir Robert 
McAlpine & Sons Ltd. Marples, Ridg- 
way & Partners Lid. Mills Scaffold 
Co. Lid. F. G. Minter Ltd. John 
Mowlem & Co. Ltd. Taylor Woodrow 
Construction Ltd. Trollope & Colls 
Ltd. Vibrated Concrete Construction 
Co. Lid. 


You need no props! Bolt up your formwork to Rawlhangers 
slung over the beams, and the job is firm and secure, ready 
for pouring! Below, instead of props, you have clear, 
unobstructed working space. Rawlhangers save you time, 
timber and money, whether you are laying solid concrete 
floors or partially cladding beams for precast floors. Write 
for free copy of ‘ Lower the cost of raising the shuttering ’— 
a handsome technical brochure on the many time-saving uses 
of Rawlhangers, Rawities and Rawloops. 


< 


RAWLPLUGS 
> lee 


= 


THE WORLD'S LARGEST MANUFACTURERS OF FIXING DEVICES 
B499 


THE RAWLPLUG COMPANY LIMITED, CROMWELL ROAD, LONDON, 5.W.7 
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Handling Equipment 


SPEEDS ‘ THROUGH PUT’ 
and LOADING of BLOCKS 


The * Multibloc ’ Handling System covers 

all stages in the manufacture of building 

blocks from mixing the materials. It is 

geared to handle the mixed concrete, produce 

high-grade blocks, and finally dispose of the blocks to 

stockpiles—or thence to lorries—in an even flow commensurate 

with the high output of the main unit, the ‘ Multibloc’ Mobile 

Block-making Machine. There is no breaking of bulk. Mass-produced, the blocks are 
mass-handled in units of increasing size. This means an enormous saving of labour; 


four men can remove, stack and load sixty rows of finished blocks in one hour, i.e. as 
fast as two men on the ‘ Multibloc ’ machine are making them. 


Types of block 
that are made 
without pallets 


WELL CAVITY 


THROUGH CAVITY 
> 
q— 


TONGUED 
& GROOVED 


INFILLER BLOCKS 
& SPECIAL SHAPES 


FLEXIBLE SYSTEM SIMPLIFIES HANDLING 


*‘MULTIBLOC’ 
Aggregate Feed Truck £154 


*‘MULTIBLOC’ 
Carrier Truck £340 


A large range of alternative equipments 
can be supplied with the * Multibloc " 
for producing B.S. and other types of 
blocks. Prices from £935, according 
to equipment supplied. 


20 WHITELADIES ROAD - BRISTOL 8 


*‘MULTIBLOC’ 
Patent Lift Truck 


*MULTIBLOC’ 
Patent Grab £220 


Sole Concessionaires for the British Isies 


LAN 


DAVIES of BRISTOL 
CONTRACTORS’ and QUARRY PLANT 


Tel.: 38418/9 Grams: “Alanar,” Bristol 





CONCRETE AND CONSTRUCTIONAL ENGINEERING Marcu, 1956. 


The PC3 Electrically Driven Con- 
crete Pump—20/24 cu. yds. per 


hour. =... 
Smaller PC4—8/10 cu. yds. per 


hour. cor RE 


Range up to 135 ft. vertical or 
1,500 ft. horizontal. 


FOR SALE AND HIRE 
EFFICIENT RECONDITIONING SERVICE 


CONCRETE 
BY PUMP AND PIPELINE 


The latest and most efficient method of placing concrete. 


Life of Pump practically indefinite : all essential surfaces in contact with concrete 
are renewable. 


Pumpable concrete must of necessity be good concrete. 


Pump and Mixing Plant can be located at the most convenient position within 
the pumping range. 


The continuous output of the Pump at a constant speed governs the working 
of the whole concreting gang. 


p)t PLarkt 
THE REGISTERED TRADE MARK OF A e THE CONCRETE PUMP COMPANY LIMITED 


4STAFFORD TERRACE, LONDON, WwW 8 


Telephone: Western 3546 Telegrams: Pumpcret, Sail, London 
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A complete concrete 


reinforcement service 


The large range of ‘“‘Expamet” Reinforcements provide 


a wide choice to suit all types of concrete construction. 
There are more than 100 standard variations and 
weights in ““Expamet”’ Reinforcements from under 


2 Ib. to over 30 lb. per square yard. 


Expanded Steel and Welded Fabric 

“Expamet” Expanded Steel Sheet Reinforcement; 
“Expamet” Welded Fabric; Super “Ribmet”’ and 
other specialist materials can be adapted to meet 
reinforcement problems of all kinds, from solid slab 
decking and hollow floors, to light shell construction 
such as barrel vault and dome roofs. They are just as 
effective reinforcing concrete in precast units as in sea 
defence works. “‘Expamet”’ can be of assistance to you 
Write or telephone, we shall be pleased to advise 
in the choice and use of ‘““Expamet’”’ Reinforcements 
for any job you have in mind. 





Dome at Barclays Bank, Exeter; showing 
“Expamet”’ Welded Fabric reinforcement 
and Ribmet"’ permanent centering 
Engineers: J. F. Farquharson & Partner 
London, W.1. Contractors: J. Garrett & 
Sons Ltd., Plymouth 


Thickness of the concrete shell is 2) ins., 
thickening out to § ins., at a distance of 
3 ft. 6 ins., from the periphery, plus a 2 in 
screed of light concrete The dome i 
supported by a reinforced concrete ring 
beam on columns, and has a diameter 
79 ft. 6 ins., a rise of 5 ft. 24 ins., and a 
40 ft. radius of curve i s ft. diameter 
central dome light fitted 


5-part concrete 
reinforcement service 


1 Design with Economy 

2 Preparation of working drawings 

3 Supply of Reinforcements (I xpanded 
Steel, Welded Fabric, Super Ribmet 

4 Delivery on schedule 


& Technical advice and Literature 


EXPANDED METAL PROOUCTS 


THE EXPANDED METAL COMPANY LTD 


6c, Burwood House, Caxton Street, London, S.W.I. Tel.: ABBey 7766 
P.O. Box 14, Stranton Works, West Hartlepool. Te!.: Hartlepools 553! 


ALSO AT: ABERDEEN - BELFAST - BIRMINGHAM + CARDIFF - DUBLIN - EXETER - 


EEOS - MANCHESTER - PETERBOROUGH 
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This one-inch head pneumatic 
immersion vibrator solves all 
problems in obtaining efficient 
vibration of thin concrete mem- 

bers and concrete which is 
congested with reinforcement 
or prestressing wire. The 
vibrator will give equal satis- 
faction for general concrete 
work, as the |” dia. head can 
be interchanged in a few 
minutes for a more power- 


; ful 14” or 2)” dia. head. 

NEEDLE The weight of the type 
AS 30 is only 15 Ib. and 

» its frequency is 12,000 


with one-inch 
diameter head 
for concrete 
which is congested 
with reinforcement 
or prestressing wire 


Our range of immersion vibrators also includes the Giant pneumatic vibrator 
with a 4-in. head, the General-Purpose pneumatic vibrator with a 23-in. head, 
and the Lightweight electric vibrator with heads ranging from |} in. to 3 in. 
diameters, which is also available with petro! engine. 


COMPACTORS ENGINEERING LTD. 


65 EFFRA ROAD, LONDON, S.W.2 
TELEPHONE : BRIXTON 408! -3 
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THE GAMMON-MORGAN 
WATER-IN-SAND ESTIMATOR 


ACCURATE 
3IMPLE 
RAPID 


measuring of 
WATER CONTENT 
IN SAND 


e ave The most accurate, simple, and 
ome | rapid means of measuring the 
water content in the sand. 
No weighing or chemicals are required, and an adequate 
MOISTURE sample is used. The GAMMON-MORGAN WATER-IN- 
VARIATIONS SAND ESTIMATOR should be available alongside every 
mixer, so that the water content of every mix may be 
IN THE SAND correctly gauged. Full details will be sent on request. 


NGINEERS should PRICE £3 10s. Od. each (10 Canadian or U.S. dollars). 
specify that the CARRYING CASE £1 15s. Od. (5 Canadian or U.S. dollars). 


concrete mix shall be 

adjusted for moisture 

variation in the sand, so 

that the total water in 

the batch shall consist C O L C rm a T a LT D 
of the water carried in ° 
the aggregates plus the 

water added in the 

mixer. 


GUN LANE - STROOD - KENT - Phone: Strood 7334 & 7736 
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APPROVED 
FOR SITE TESTING 
on all Government Departments’ § Contracts 


4” PRESS AND MOULD 6” PRESS AND MOULD 


in use all over the world 


MILBANK-WELLS HYDRAULIC PRESS AND CUBE MOULDS 
FOR CONCRETE TESTING 


Presses and Moulds in the 2 sizes for Testing 4 in. and 6 in. cubes 
up to 16,000 Ib. per square inch, complying with B.S. 1881. 


MILBANK FLOORS LTD. 


PRESTRESSED CONCRETE CONSTRUCTION 
RIVER HOUSE, EARLS COLNE, ESSEX. Telephone: Earls Colne 410 


. Manufactured for us by Horner & Wells, Ltd., Engineers, Chelmsford, Essex. 
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Everyone knows... 


... what wire is, not realising how- 
ever its tremendously wide range 
of uses. From welding rods used 
in such large quantities in ship- 
building to the wire used for the 
hawsers binding the ship to the 
quayside at its journey’s end. In 
this way Spencer Wire is at the 
heart of great service. 





@ Some of the Wakefield enterprises 
Wire for Industry, Electrical Con- 
ductors, Wire Mesh for reinforced 
concrete, Expanded Metal 


THE SPENCER WIRE COMPANY LIMITED, WAKEFIELD 


Telephone : Wakefield 61/1 (10 lines) Telegrams : Spencer, Telex, Wakefield Telex No. 55.200 
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his machine is specifically designed for the 

mass production of SOLID blocks in sizes 
18” x 9 x 2”, 24,3” and 4” inthicknessand is capable 
of making 550 units per hour by means of ** Duplex "’ 
fitments. 


itments as extras are also available for 
manufacturing HOLLOW blocks one at a time, 
having two cavities to standard measurements 
18” x 9 x 3”, 4)", 44", 6”, 83” and 9 in width. 
t is fitted with a large hopper and mechanically 
operated conveying gear, combined with a feeding 
box. The gear mechanism is automatically lubri- 


cated by an oil bath within the gear box. oo “ 


Automatic Bicck-Making Machine. 
Full specification will be sent on application. 
TRIANCO LIMITED 


mn TRIANCO 


Telegrams : Trianco, East Molesey. BLOCK-MAKING MACHINES 





WATERTIGHT 

LININGS 
LININGS 
FOR 
FOR 
TUNNELS, 

RESERVOIRS, 

SEWERS, 
SWIMMING 
TANKS. 
BATHS, ETC. 


Specialists in the Repair and Reconditioning of 
Reinforced Concrete Structures, etc. 
THE 


Tel > é Telephone : 
Gunite Hitchin 
Hitchin 4371 


CONSTRUCTION CO-LTD 
WESTERN HOUSE, HITCHIN, HERTS. ] HOUSE, WESTERN HOUSE, HITCHIN, HERTS. ] HERTS. 
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Za TLLIL 


-ifyouhave 


mL ULtala: 


afoundation 


FRANKIPILE 


roblem 


Booklets giving technical information on FRANKIPILES will be sent on request 


FRANKIPILE 


THE FRANKI COMPRESSED PILE CO. LTD.* 39 VICTORIA ST LONDON SWI 
CABLES * FRANKIPILE SOWEST LONDON 


AND IN AUSTRALASIA - BRITISH WEST INDIES - IRAQ - RHODESIA - 5. AFRICA 
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use the A. BL 
SERVICE 


for concrete work 














SHUTTER PANELS 


All sizes and types 


ADJUSTABLE SHORES 


for floor and beam support 


ADJUSTABLE CENTRE FORMS 


for floor support 


SHUTTERLOCK WALING CLIPS 


for bracing with scaffold tube and locking the panels together, oe ny be 
shuttering. Tremendous saving in erecting « end 6 wihing @ 


COLUMN CLAMPS : BEAM CLAMPS 
ROAD FORMS : TRENCH ‘sige 


We also design and manufacture Steel Moulds for Floor Beams, Piles, Railway Sleepers and all 
other precast concrete products 


Let us solve your problems 
A. B. MOULD & CONSTRUCTION CO., LTD. 


92 WHITEHORSE ROAD CROYDON SURREY 
Telephone : Thornton Heath 4947. Telegrams: Abmould, Croydon. 


WORKS: VULCAN WAY, NEW ADDINGTON, SURREY 
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? 
TiNG@ EQUIPMENT . 
Yo uw need VIBRA then ger the best 


choose qin 


PETROL & ELECTRIC 
VIBRATING 
TAMPER 


SALE OR HIRE 


Details of these, all types of internal 
external vibrators, and contr 
sent on request. 


 £. p ALLAM ECO. LTD. 


LONDON : 45 Great Peter Street, S.W.1. . a iiogs Seprindr a 
SCOTLAND : 39 Cavendish St. Glasgow, C.5. Tel.: South 0/86. Works : Southend-on-Sea. Te! 
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| climbing jack 


= =: 





’ , 
on Grvitation 
Civil Engeneers who are ynterested 1 concrete buildings 


method of shuttering are 
make an appointment to 


constructed by the moving form 
snvited to apply tO Tangyes Limited, and 
witness a demonstration of a recently developed Hydraulic applica- 
tron 
The modern building method, using clumbing form work, demands 
Hydraulic Jacks, all deriving their power from one source. 4 small 
motor and Hydraulic Pump unit The whole lifting operation 1s 
then carried out by one man instead of a jacking crew as required 
by the old screw jack method The adoption of the Hydraulic 
system greatly sncreases productivity and the speed of building 
constr yction 
Ask for further information 
TANGYES LIMITED CORNWALL WORKS SMETHWICK * 
AREA OFFICES 

LONDON W 1 @ GROSVENOR STREET MANCHESTER 2, $ CROSS STREET 

GLASGOW c2 12 WATERLOO STREET 


= 
4° “aon 
Ji <@*ORauric DIVISION 

















“JOHN BULL” 
CONCRETE BREAKER 


NEW “ B.A.L.”” TYPE. 
INCREASED: 


PENETRATION 
, RELIABILITY 
REDUCED = Te 


VIBRATION, NOISE AND WEAR 


THESE 
ne mel! hg SALIENT FEATURES 
CONCRETE BREAKER 


* 7 * 


REAVELL & CO., LTD. 


RANELAGH WORKS, IPSWICH. 


L . . 
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McCalls “ MATOBAR ” Fabric was used in this 

traffic “‘ Channelizer ” constructed for the Mon- 

treal City Planning Department. The junction 

is at Pie [IX Boulevard and Sherbrooke Street 
East, Montreal P.Q. 


Photograph by courtesy of 
“ The Garette — Montreal 


M‘ Calls 


ATOBAR 


Welded | REINFORCEME 


FABRIC REINFORCEMENT ; ALLS 


FOR ROADS 


McCALL & CO. (Sheffield) LTD. 
Templeborough : Sheffield ; P.O. Box 41 


Telephone: ROTHERHAM 2076 (P.B. Ex 8 Lines) 
London Office: 8-10 Grosvenor Gardens, S.W.1. Tel: Sloane 0428 
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—with the aid of 


CIMENT FONDU 


Ata Whitsun week-end the Leedsand Liverpool 
Canal was drained, the central section was 
excavated, a sewer was laid, the canal bed, walls 
and banks were reinstated and the canal was 
refilled. The whole operation was completed 
in five days and about 60 cubic yards of 
Ciment Fondu concrete were laid. 

Ciment Fondu is unsurpassed for speedy road 
repairs. All concrete made with Ciment Fondu 
is ready to carry its full load within 24 hours, 
thereby cutting traffic dislocation down to a 


Illustration by courtesy of S.G. Wardley, mummum. 
B.Sc., MJ 


C.E., M.i.Mun.E., City 


Engineer & Surveyor to the City Write today for latest literature and photographic 
of Bradford. examples. 


Concrete Rock-hard within one day 


LAFARGE ALUMINOUS CEMENT CO., LTD. 


73 BROOK STREET, LONDON, W.1. 
TELEPHONE: MAYftair 8546 





AP 3/1280 
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m.s. distribution bors 


insitu concrete 
topping 








Bison. prestressed 
concrete plonks 
\ 


high tensile 
stee! wires 


DETAIL SHOWING 
TYPICAL ARRANGEMENT 
OF BISON FLOOR PLANKS ; “~~ prestressed hollow supporting beom 


THE 


BISON PLANK FLOOR 


combines all the structural advantages of in-situ systems with those provided by precast 
work at lower cost. The plank is factory-made by a method ensuring absolute accuracy 
of placing of reinforcement. {It can be economically combined with any form of con- 
struction such as steel or R.C. frames. It is extremely shallow and gives maximum 
strength /weight ratios. 

















Shuttering is eliminated. There is only one type of unit to handle. The soffit is level. 
Construction is quick. The floor can be laid by our erection teams—up to 500 sq. yds. 
per gang per day—or the planks can be supplied for the contractor to fix. 


Trimmings for openings in the floor may be carried out within the structural thickness. 
. . as 


CONCRETE LIMITED 


Originators of trestressed Floors in 1948 
LONDON Green Lane, Hounslow, Middlesex. Hounslow 2323 
LEEDS Stourton, Leeds, 10. Leeds 7542! 
LICHFIELD Dovehouse Fields, Lichfield, Staffs. Lichfield 2404 
FALKIRK Etna Road, Falkirk. Falkirk 1585 
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IBECO is a high-quality, tough- 
textured Kraft paper, waterproof throughout 
its substance. Used as an undercarpet. 
it completely prevents unwanted drainage from 
the mix, safeguards metal reinforcements 
from deleterious subsoil acids. It bulks small for 
easy transport, easy storage. It is light in 
weight, simple to lay, and retains its water- 
proofness even with rough handling. 
Makes an excellent curiny overlay as 
well. Write to us for samples THE TRAFFIC ROLLS oe. 
and current prices. a steadily increasing load for the 


country’s roads ... only concrete 

soundly founded can stand up to it. 

That’s why, on more and more road 

repatr and construction jobs, you'll see 

more and more 1BECO being used. It’s 

absolute impermeability is the soundest 

insurance of lasting strength where concrete 

is laid on porous subsoil. It speeds the work, too, 

and lowers its cost. Keep it in mind for jobs to come! 


C. DAVIDSON & SONS LTD. - MUGIEMOSS + ABERDEENSHIRE 
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250 
LORRIES 





8,000 
TONS 
PER DAY 


FOR QUALITY & SERVICE 





REGULAR DELIVERIES THROUGHOUT READY 


STAFFORDSHIRE e@ CHESHIRE MIXED 
DERBYSHIRE @ NOTTINGHAMSHIRE CONCRETE 
WEST RIDING @ LANCASHIRE 

SHROPSHIRE @ WARWICKSHIRE 2p ities radian, 
LEICESTERSHIRE ° RUTLAND ba -eaie: 


The illustration above shows one of our seven pits tenis one tue 
equipped with the most modern washing and grading at 

plant for producing concrete aggregates tha~ will RICE STREET 
satisfy the most exacting requirements for cleanliness ee 
and grading to specifications. SeRangate 5468 


HILTON GRAVEL LIMITED 
HEAD OFFICE: HILTON DERBY Tel: ETWALL 422 
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SPECIALISTS 
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We. MULCASTER 


@ CO. (CONTRACT ORs) LTD. 


Gunite Linings and Renderings 
ry kind In any part 








We Invite inquiries for "si 
new or old structures © 
7 of the country: 


HASLINGTON Crowe 7285-4 


CREWE 











Coated Macadam 
Concrete Aggregates 
Granite Chippings 
Crushed & Screened 
Hardcore 


ROWLEY REGIS 
GRANITE QUARRIES LTD. 


Springfields, Nr. Dudley, Worcs. 
Phone Blackheath (B’ham) 2021 
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§teel 
Reinforeement 


... bent... bundled... labelled 


Delivered to site ready for fixing « 
No loss of time in checking and sort- 
ing material « No loss of material 


due to prolonged storage on site « 


A complete service of 
DESIGN, FABRICATION AND FIXING 
fer all types of Reinforced Concrete 
Construction. 


f.6.V7ONES 


AND COMPANY LIMITED 


WOOD LANE, LONDON, W.12 Telephone : Shepherds Bush 2020 
BUTE STREET, CARDIFF Telephone : Cardiff 28786 
TREORCHY, GLAMORGAN Telephone : Pentre 238! 
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PRESTRESSING STEEL 
for Takoradi Harbour 
Approach Bridge 


The photograph shows a prestressed concrete road bridge over 
the railway yard at Takoradi Harbour extensions, Gold Coast 
Colony. Designed by Rendel, Palmer and Tritton, Consulting 
Engineers to the Gold Coast Railways and Harbours Adminis- 
tration, and making use of the Lee-McCall system, the bridge 
was constructed by Taylor Woodrow (West Africa) Ltd. The 
precast beams of the bridge are of 44 ft. span, each prestressed 
with 3-13” diameter Macalloy post-tensioned bars. 


McCALLS MACALLOY LIMITED 


TEMPLEBOROUGH + SHEFFIELD +- P.O. BOX 41 
Telephone : ROTHERHAM 2076 (B8.P. EX 8 LINES) - LONDON OFFICE : 8-10 GROSVENOR GARDENS, S.W.! 
also at Birmingham and Portsmouth. Telephone : SLOANE 0428 
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STAM pSEE PLYWOOD 


SHUTTERING 


First in the field again with the world’s 
highest glue standard, Fhamesply Shuttering 


is made with a water and boil-proof adhesive 


and is guaranteed for a decade not to 


delaminate 


A sample of every batch of 


Thamesply Shuttering is boiled for 72 


hours — the 


test 


laid .down in the new 


British Standard 1203. 


Used by Britain’s leading building contractors 


no other shuttering has all these features: 


Longest Life 
Over 80 uses on repetition work with 
reasonable treatment 


Hardest Faces 

The hardest practical timbers are always 
used for thick veneer faces to withstand 
the impact of vibrators 


Smoothest surfaces 
during the whole life. No wood grain 
marks on the finished surface 


Lightness Thamesply, size for size, 
is lighter than steel shuttering 


Almost any size 


can be supplied. 8’ x 4’ is not always the 
most economical 


Technical advice 


is a permanent feature of our service 


Research 

Our laboratory and technical staff 
maintain a constant watch on production 
and search for improvement 


Delivery Standard sizes are delivered 
from stock or in about 4 weeks. Special 
sizes in about 6 wecks 


© Supplied only through the usual plywood trade channels 


Thames Plywood Manufacturers Limited 


Harts Lane 


Barking Essex 


Phone: Rippleway 5511 
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CONCRETE 


Model VP 350-A (Swivel Base or Barrow Mounting) 


Prompt Delivery. Highly Corapetitive Prices. Genuine 
Service. Re-Sale Terms Available. 


AND CONSTRUCTIONAL 


ENGINEERING Marcu, 1956. 


For Greater Strength, Firmer Bonding 
and Better Surfacing of Concrete— 


eB AX U hy 


Regd. Trade Mark British Made 


Extra-High Frequency 
INTERNAL CONCRETE VIBRATORS 


@ The model illustrated here operates 9,000 to 
15,000 Vibrations per minute from low flexible 
shaft speeds of 4,500 to 7,500 R.P.M. 

@ Petrol or Electric Drive. 
@ Robustly built throughout 
genuine service. 

@ Fitted centrifugal clutch, long-life flexible drive 
and Vibrator. 


This unique machine, with quick-change additional 
tools, can also be used for: SURFACING, WET- 
RUBBING CONCRETE, GRINDING, DISC SAND- 
ING, AND DRILLING (up to !}” in Concrete, I” in 
Steel, and 2” in Wood) 


and backed by 


% We operate a 48 hour Shaft Repair Service for all makes. Write to-day for 8-page fully descriptive 


Catalogue. 
30 years’ experience in the design 


Agents throughout the world. 


and manufacture of flex-shaft tools. 


THE FLEXIBLE DRIVE & TOOL C0» LTD. 


EDENBRIDGE, KENT. Telephone : 


LONDON OFFICE : 


17 QUEENSBERP.Y WAY, S.W.7. 


Sees: KENsington 3583 








COPPER 


for expansion joints 


All Reinforced Concrete 
Engineers recognise the 
advantages of using copper 
strips for sealing joints in 
concrete work. Copper 
is ductile, will not crack 
under repeated bending, is 
non-corrosive and is un- 
affected by wet concrete. 
We specialise in the supply 
of perforated copper strips 
of all required lengths and 
widths for expansion joints, 
and shall be pleased to 
submit prices against de- 
tailed specification. 


ALEX J. GHEETHAM LTD. 


MORTON STREET - FAILSWORTH - MANCHESTER 
Telephone : FAiLaworth 1115/6 


STRIPS 
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ANOTHER ar pe: 
ANGLIAN =<<__{ 
PRESTRESSED © © 

PRODUCT 


or 


/ 
Hams Hall Power Station, Birming- @® PYLONS 


ham. Road-over-Rail bridge for 

B.E. Authority. Consulting @ PILES 

Engineers :—Mouchel & Part- ; 

ners, Ltd. Contractors :—Sir @ SHEET PILES 

Robert McAlpine & Co. (Mid- 

land), Ltd. @®@ ROAD AND RAIL BRIDGES 


® ROOF AND FLOOR BEAMS 


PRESTRESSED 
BEAMS ON 
ROAD OVER RAIL 
BRIDGE 


ANGLIAN BUILDING PRODUCTS LTD. 


LENWADE 15, NORWICH. TELEPHONE: GT. WITCHINGHAM 291 
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Preferred by construc- 
tional engineers for 
their unchanging sup- 
remacy, Stent Precast 
Concrete Piles have 
roved their qualities a 2 
hernias aaah “to ae 4 ee PRESTRESSED PILES (illust. above) 

- t —offer advantages of smalier scantlings, greater 
ever popular Stent > lengths ard easier handling. Scent Prestressed 
Standard Reinforced , 4 fam Piles have already attained a high standard of 
Piles and Prestressed -~ . q efficiency. 

STANDARD REINFORCED PILES (Below) 

Stent H.i Piles maintain their long proven 

popularity, they are reliable, economic and 

readily available 

Stock Sizes: 12” x 12” in lengths 15 fe. — 40 ft. 
14" x 14 ,, — 15 fc. — 55 fc. 


STENT=-SYKES 
PRESTRESSED HOLLOW PILES 


Easier to handle and cheaper to transport! These new type piles are 
longer than solid piles of the same weight, permitting a considerable 
increase in working load. Prestressed and sectional and incorpor- 
ating four basic units, this important introduction ensures quick 
assembly to any required length according to ground conditions. 


STENT PRECAST CONCRETE LIMITED 


| Victoria St., London, S.W./ Phone: Abbey 2573 
Works: Dagenham Dock, ESSEX. Phone: Rainham (Essex) 780 
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DOUGLAS FIR 
PLYWOOD 


OF ALL DESCRIPTIONS INCLUDING 
DECORATIVE 


AVAILABLE EX-STOCK 
& REGULAR SHIPMENTS 
ARRIVING 


\ 
—=——90 \ POR ENGINEERS AND ARCHITECTS 

ENGINEERING Oo we \seveuse ben vevoom 
> \ TECHNICAL HANDBOOK & 

\ DOUGLAS FIR PLYWOOD 


*cnee 
CONTRACTORS Fee concnere ronm Wonk 


FOR FREE HANDBOOKS SEND TO 


WILLIAM EVANS 


AND COMPANY (DISTRIBUTORS) LTD 
17 STANLEY ST - LIVERPOOL 1 
Telephone : CENtral $171 /2/3 

Telegrams : WEVDOCK LIVERPOOL 
and at 21 Chiswell St., London, E.C.1 


a 


Wolverhampton - Rotherham 


Stockton-on-Tees 


a MMMM 


TT TUTILILLLLY 
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No. 5 OF A SERIES SHOWING TECHNICAL DEVELOPMENTS IN CONCRETE CONSTRUCTION 


PRESTRESSED 
Prestressed concrete CONCRETE BRIDGE 


for economic bridge building BERNERA BRIDGE, STORNOWA? 





Ever since prestressed concrete construction 
was first used in this country, designers, 
architects and civil engineers have specified 
“ Wire by Johnsons’. The reason is quality, 
built up on early experimental work with 
those specialist designers who studied and 
worked on the Continental development of 


this new building technique. 


Johnsons have a long record of “ Firsts” 


: : ‘ Sponsor: Country Councit or Ross AND 
including indented wire for greater bonding CROMARTY, DINGWALL 
i Consulting 
. . 2 . : — Engineers BiytTu & BiytTuH, M./M.LC.E., 
and coils of 8 ft. diameter, from which the CONSULTING ENGINEERS, 
; ; EDINBURGH, 
wire pays out straight. in conjenction with 
pa) aig A. SHaw, B.Sc., M.1.Mun.E., 
at the time 
County Surveyor, Ross AND 
CROMARTY 
Contractors A. A. Sruart & Sons (GLas- 
aow) Lrp.. GLascow 


wire was essential- 


Yolnsons of course! 


Richard Johnson & Nephew Litd., Manchester, 11 
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LENSCRETE 


GLASS rab FERRO- Genoa re 





SHELL 
ROOF 


CONSTRUCTION 


LENSCRETE LID. 


66 QUEEN’S CIRCUS LONDON, S.W.8 of the British Isles, 
TELEPHONE : MACAULAY 1063 Dominions and Colonies. 


WASHED 
BALLAST, SAND, SHINGLE & 
Crushed Aggregate for Reinforced Concrete. 
WILLIAM BOYER & SONS, LTD. 
DELIVERED DIRECT TO ANY Sand and Ballast Specialists, 


CONTRACT BY MOTOR LORRY. IRONGATE WHARF, 
Quotations on Application. PADDINGTON BASIN, W. 


Telephone: Paddington 2024 (3 lines). MEMBERS OF B.S. & A.T.A. 


BARS in sizes from ¥% in. to I} in. Mild 
Steel 28-33 tons Tensile cut to lengths. 
BARS bent to schedule. 


BARS for prompt delivery to site at com 
Send your inquiries to petitive prices. 


PASHLEY & TRICKETT - LTD. 


STOKE STREET, SHEFFIELD, 9. Telephone: 41136-7. Telegrams: “ PET" SHEFFIELD, 9 
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UNI-TUBES LTD. Enquiries to London Office 
9 SOUTH MOLTON STREET, W.! Telephone : Mayfair 7015 


WORKS: ALPHA STREET, SLOUGH Telephone ; Slough 24606 


NiI-TUBE 


(KOPEX PATENT PROCESS) 


The pliable steel tube for 
forming DUCTS in concrete 


Ducts for stressed concrete 


Labour saving . . . easy to install . . . outer corrugation gives a perfect 
bond to the surrounding concrete . . . the inside of the tube is smooth 
to facilitate the passage of bars or cables and allows free flow of grout. 
These are some of the advantages of the new Uni-Tube which make it 
the ideal and economical method of forming ducts with unskilled 
labour and ‘vithout any special apparatus. The Uni-Tube is left 
permanently in the concrete. Metal coupler covers for Macalloy 
couplers, also plain tube connectors and grout-feed connectors can be 
supplied. 

Supplied in j", 7", I", 14", 18, 14", 2", 34", and 6° Ld. 

As approved and supplied for the Lee-McCall, Freyssinet, 

and Gifford-Udall systems. Also suitable for other 

systems and designs. 


Ducts for concrete installations 


Uni-Tube is also being widely used as the best and the most economical 
means of providing a duct in concrete which has a smooth bore, through 
which electrical wiring, piping, ctc., can be passed with speed and a 
saving in labour. 

Available in sizes as above or up to 74 i.d. in alternative grades. 

Drum packing containing up to 10,000 ft. protects tubing 

in transit and ensures easy handling on site. Required 

lengths cut with a strong knife. 
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EXTERNAL RIBS « SMOOTH BORE e« EASILY BENT BY HAND 
STAYS PUT ¢ EXTREMELY LIGHT WEIGHT e NO DISTORTION 
OF BORE « NO FRAYED OR LOOSE ENDS 


Supplied to leading contractors throughout the world 
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SLONE COVERING Waiayy 


WHAT IT Is - AND HOW TO APPLY IT 


THIS BO 


You will find this booklet very useful. 
It describes the complete range of Stic B 
ee Products, their application and use by the 
Architect and Builder. Included also is 
a comprehensive report by the Building 
Research Station on the conditions under 
which our products were tested, and the 
impressive results that were achieved. 
Please write to our London office, when a 


STONE COVERING—Coarse Stipple copy will be sent you by return. 


STIC B PAINT SALES LTD. 


47 WHITEHALL, LONDON, S.W.! 
Telephone: ‘WHiteball 9958/9 
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CONCRETE TAKES COURAGE 


Bottling Hall, Alton 


Courage & Co., Ltd., Brewers of London and Alton, have for many years regularly 
specified Lillington’s No. | for mixing in concrete to ensure their floors have hard, 
waterproof and dustless surfaces. 


LILLINGTON’S No. | METALLIC LIQUID waterproofs cement renderings to walls 

and basements, and makes concrete floors extremely hard and dustless. The mass 

concrete in retaining walls, foundations, flat roofs, and tanks is made thoroughly water- 

proof, permanently increased in strength by 334°, and the setting time of the concrete 

is accelerated. Architects specify Lillington’s No | Metallic Liquid because it is 

SOLD UNDER GUARANTEE, it is low in cost, and has nearly 50 years’ reputation 
for efficiency 


From Special Prices 


s/o Lillingtons for Large 


per Gallon 1 METALLIC LIQUID Contracts 


WRITE FOR BOOKLET 56 GIVING FULL DETAILS 


GEORGE LILLINGTON & CO. LTD. 
WILLOW LANE, MITCHAM, SURREY Telephone: MiTcham 1066 
AND IN SCOTLAND: 42 HIGH STREET, GREENOCK 
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factory-made 
TIMBER & PLYWOOD 

SHUTTERING 

AND MOULDS 


ready for immediate use 


for the erection of reinforced concrete structures of all 
descriptions, and for the production of precast concrete 
of all sizes in any part of the country. 


MAY & BUTCHER 


LIMITED 


HEYBRIDGE BASIN, MALDON, ESSEX 
Telephone - Maldon 698-699. 


e We supplied factory-made shuttering for 
use on this circular water tower, recently 
constructed by Shellabear Price Con- 
tractors, Ltd. Formwork Consultant 
C. Parry, M.1.C.E., M.j.Struct.£. 





THE END THEY WILL SEE WHY 


roveno*“DURAJOINT 


The watertight P.V.C. Expansion Joint for all hollow tube absorbs lateral movement be- 


concrete structures subject to water pressures 
of up to 100 foot head or more 

Durajoint has a specially designed ribbed 
section which ensures effective bonding with 
concrete, prevents movement of the strip. 
eliminates percolation of water and renders 
sealing compounds unnecessary—the central 


tween adjacent sections of concrete 
Durajoint is tough, non-ageing, resistant to 
water, acids and alkalis, weatherproof and 
unaffected by extremes of temperature. It 
can be easily handled and is available in rolls 
up to 60 ft. long in widths up to 9”. Write for 
full technical details 


om *% Durajoint has been specified for the Si. Lawrence Seaway project in Canada, and 
for the building of dams & reservoirs for the North of Scotland Hydro-Electric Board 


THE MICANITE & 


INSULATORS CO. LIMITED 


EMPIRE WORKS, BLACKHORSE LANE, WALTHAMSTOW, LONDON, €E.!7 
Telegrams: Mytilice, Easphone, London. Tel: Larkswood 5500 
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Bulk Cement Handling by the PORTASILO system 


Utilising the pneumatic delivery system 
now offered by the cement manufacturers, 
the PORTASILO system exploits to the 
full the great advantages of using cement 
in bulk. Its use can effect savings of 
17s. per ton of cement used. Auto- 
matic weighing of the cement is provided 
by the PULLWEY Mechanical Cement 
Man and the weighing device is instantly 
adjusted against a calibrated scale. 

Now operating in most parts of the coun- 
try, and also abroad, the PORTASILO 
system has proved itself the most highly 


developed fully-portable bulk cement 
equipment in the world. 


PORTASILO 


~ a eo 


COVERED BY PATENT APPLICATIONS IN GREAT BRITAIN AND THE PRINCIPAL COUNTRIES OF THE WORLD 


PORTASILO LTD., BLUE BRIDGE LANE, YORK _ reterHone: york 4872 (8 Lines) 
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Volume LI, No. 3. LONDON, MARCH, 1956. 
EDITORIAL NOTES 
Technology in the U.S.S.R. 


A VOLUME entitled “‘ Soviet Professional Manpower ”’, issued jointly by the U.S.A. 
Engineering Manpower Commission of Engineers Joint Council and the U.S.A. 
Scientific Manpower Commission, is a study of the educational system of the 
Soviet Union in relation to the training of scientists and engineers, and is of 
particular interest at a time when the need for more scientific workers and techno- 
logists is becoming serious in Great Britain and in all other industrial countries. 
It appears that from the first days of the Russian revolution the fostering of 
training in the sciences and engineering has been a central purpose of the Russian 
State. This is based on a realisation of the role of technology in economic and 
political power, and the emphasis appears from this report to be on the needs 
and desires of the State rather than of the individual. In the early years of the 
Soviet Republics attempts were made greatly to increase the number of young 
people from the working classes entering higher education. By 1931, however, 
wishful thinking had to give way to an acceptance of the great truth that men 
are not all born equal and that they do not all have equal natural abilities, and 
since then the ability of the student rather than the humbleness of his origin has 
been the criterion in selecting students for higher education. 

The importance attached to science and technology is shown by the fact 
that in the elementary classes of the U.S.S.R. 28 per cent. of the subjects are 
concerned with science ; in the intermediate classes more than one-third of the 
students’ time is spent on scientific subjects, and in the secondary schools more 
than 40 per cent. of the time is spent on science and mathematics. As a result 
all the students leaving the higher schools have had substantial training in physics, 
chemistry, mathematics, and science, and the ablest pupils are later guided into 
technology. Much attention is being paid to the training of teachers; in 1940 
there were 28 students per teacher, but by 1950 the number had been reduced to 23. 

In Russia there are about 1500 “‘ technicums "’ which give a type of instruction 
generally above the high-school level but not aiming at professional competence 
in the sense of engineering schools in some other countries. Formerly, admission 
into the technicums was generally at the end of seven years of elementary educa- 
tion, and the technical courses were for a period of four years. More recently, 
however, there has been a more strict selection of those admitted, and it seems 
probable that future entrants will be selected largely from those who have had a 
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full secondary education. The training comprises theory and periods of practical 
experience in industry. The rate of graduation has recently been about 60,000 
a year in engineering alone. 

In higher education, the same trends are apparent. There are about 177 
institutes for technological training associated with technical schools, in addition 
to the scientific training given in the thirty-three Soviet universities which are 
similar to European universities. It appears that engineering training in the 
U.S.S.R. is characterised by the many hours spent at school each week and the 
shortness of the vacations. There is, therefore, much greater concentration of 
study compared with British universities, many of whose State-aided students 
waste their time working as labourers, waiters, and in other unskilled occupations 
when the universities are closed for months each year, instead of diligently pur- 
suing the studies for which they have been granted scholarships. Tradition dies 
hard. It does not yet seem to be realised that these long vacations are not 
advantageous to students whose main object is to become technically competent 
to earn a living as quickly as possible, however desirable they may have been 
in the past when the graduates were the sons of the rich and who attended a 
university solely for the purpose of receiving a liberal education, 

The desire of students to become scientists and engineers arises partly from 
the fact that the adulation of scientists and engineers in Russia makes this an 
attractive way of life, as well as one that may be somewhat more remunerative 
than others. Also, after completing their university training, such students are 
generally exempted from military service so that they may start technological 
work. It is thought that the numbers graduating in technological subjects in 
the U.S.S.R. are, and probably will be for some time, even greater than in the 
United States. There is, however, a much greater degree of specialisation which 
it is thought may result in a lack of adaptability such that the individual, if 
displaced from his specialisation, may become considerably less useful as a citizen. 

The failure to realise the difference between a scientist and a technologist, 
or between an engineer and a computer of stresses, is also evident in Great Britain 
and in other countries, with the resulting danger that we may be misled into 
believing that large numbers of embryo scientists and engineers are being produced 
when in fact they are not. Early specialisation without a true basis of education 
will produce technologists and technicians but not scientists or engineers. On 
this subject a writer in the “‘ Daily Telegraph "’ recently described the problem 
confronting a grammar school. “‘ Here,” he says, ‘‘ everything possible seems to 
be done to prevent over-specialisation in the sixth forms. The best brains in 
the fifth forms show little bias towards either science or the arts. They have 
the makings of complete men. After less than a year in the sixth form the arts 
students are already beginning to express themselves with flexibility and precision 
and to show imagination and judgment in their work. The ‘scientists’ of the 
same group are still, to all intents and purposes, inarticulate.’’ This is common 
experience, and will undoubtedly be worsened when, next year, ordinary passes 
in English and another language will no longer be required by some universities. 
The intensive training in technological subjects of uneducated men will not help 
the nation to regain the supremacy in science that it had in the last century 
and has now lost ; it will produce mostly men who are content to let others 
do the thinking because they are themselves incapable of doing so. 
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The Ultimate-load Method of Design. 


Safety, and the Working-stress Fallacy. 


By A. L. L. BAKER, D.Sc., M.I1.C.E. 


PROFESSOR OF CONCRETE TECHNOLOGY, 
IMPERIAL COLLEGE OF SCIENCE AND TECHNOLOGY 


ALTHOUGH designers in reinforced concrete have been accustomed to base calcula- 
tions on permissible working stresses, many of the formule used have been 
established from tests to destruction, so that in reality an ultimate-load (that is 
the load causing failure) basis of design has already been adopted. With the 
introduction of prestressed concrete it has become essential to reconsider and 
clarify the whole basis of concrete design so that factors of safety may be logically 
related to structural conditions and be consistent throughout a structure. In 
this article the term factor of safety is assumed to have its original meaning, that 
is the ultimate load divided by the working load. The term load factor of safety 
is sometimes used to avoid confusion with stress factor of safety, which is the 
ultimate stress divided by the working stress. 

In Fig. t load is plotted against maximum stress at the critical sections of 
various structural members all having a load factor of safety of 2. The forms of 
the curves are as follows. 

(1) Long Column.—Due to buckling, the stress increases at a much greater 
rate than the load. 

(2) Simply-supported Prestressed Beam.—The compressive stress in the 
concrete is negative at no load, increases uniformly until cracking of the concrete 
occurs on the tensile side, then increases suddenly, followed by a fairly uniform 
rate of increase up to failure. 

(3) Steel Tie-rod.—The stress increases uniformly up to failure, which is 
assumed to occur at the yield point. This is the only truly elastic case. 

(4) Main Tensile Steel in a Simply-supported Reinforced Beam.—The stress 
increases uniformly and slowly until the concrete cracks, then increases suddenly, 
followed by a fairly uniform rate of increase up to failure. 

(5) Main Tensile Steel at a Plastic-hinge Section of a Continuous Beam.—The 
curve is similar to (4) except that, towards failure, the steel yields and the plasti 
hinge opens. The load continues to increase, but the stress remains almost 
constant. 

(6) Main Tensile Steel in a Simply-supported Prestressed Beam.—The stress 
is about two-thirds of the ultimate value at no load, increasing slightly until the 
concrete cracks ; a sudden intrease is then followed by a fairly uniform rate of 
increase until the beam fails. 

These examples, which are typical, show that the working stress, that is the 
stress at half the load causing failure, gives no indication of the value of the load 
factor of safety, except in the case of the tie-rod (3) and approximately in the case 
of the tensile steel in a simply-supported reinforced concrete beam (4). In most 
reinforced and prestressed concrete structures, load and stress at critical sections 
do not have a simple linear relationship. It is therefore essential to calculate the 
ultimate load in order to determine the true factor of safety. A further important 
point in favour of relating calculations to the ultimate load is that they are much 
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LOAD Maximum perm ssible working stress 
ULTIMATE - ' O75 Ultenote 
| 


—' 
O'S ULTIMATE ULTIMATE 
ATRESS 
Fig. 1.—-Load and Maximum Stress at Critical Sections. 


1) Concrete in a long column of high slenderness ratio 2) Concrete in a simply- 
supported prestressed beam (3) Steel in a tie-rod assuming that the yield-point stress is 
the ultimate stress. (4) Main tensile reinforcement in a simply-supported reinforced concrete 
beam. (5) Main tensile reinforcement at a plastic hinge in a continuous reinforced concrete 
beam. (6) Main tensile reinforcement in a simply-supported prestressed concrete beam 


simpler than elastic calculations for highly-redundant structures such as building 
frames. Also, by taking advantage of the redistribution of bending moments, 
important economies can be made. 

The examples in Fig. 1 also indicate that to calculate the ultimate load only 
is not enough. The load-stress relationship of concrete and steel at every critical 
section needs to be considered at all stages of loading, particularly to ensure that 
there is no risk of high strains or stresses occurring at working load which might 
result in too rapid a deterioration of the structure due to fatigue or corrosion, or in 
undesirably large deformations. Curves 5 and 6 are particularly significant. In 
Curve 5 the stress in the steel at working load is greater than half the ultimate 
stress, and in such a case it would be necessary to ensure that at working load the 
deflection was not excessive, or that the widths of cracks in the concrete were not 
wide enough to cause rapid corrosion of the reinforcement. In curve 6 the stress 
in the steel at working load is about two-thirds of the ultimate stress. The 
concrete is highly compressed, and the risk of corrosion of the steel is therefore 
small. The prestress is opposed to the stress due to the load, and deflections are 
therefore small. However, at about o-8 of the ultimate strength of the steel, 
some weakening of the steel or of the end-anchorages may occur due to fatigue. 

Research is required to determine more precisely at what stress conditions in 
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regard to fatigue become critical. It may be important to have a margin of safety 
between the stress at working load and the critical stress at which the effects of 
fatigue become serious, since prestressing is a site operation and therefore subject 
to error. Particular care is required whenever small accidental increases of 
working stress approach the critical value of fatigue, especially when heavy live 
loads are frequently repeated. The danger of creep increasing the eccentricity 
of slender compressive members, or of accidental eccentr, ‘ity greatly increasing 
the bending moment, needs considering in some cases. In fact whenever small 
changes in the strength of the material, the working stress, the conditions at the 
supports, or eccentricity produce great changes of the ultimate load, special care 
must be taken in assessing the ultimate load and stresses at working load. 

Many other examples could be mentioned, but the foregoing are sufficient to 
show that, more often than not: (1) The ultimate strength of a structure must be 
calculated in order to determine the factor of safety. (2) The stress at working 
load and at slight over-load or over-prestress must be calculated approximately in 
order to ensure that an adequate margin of safety is provided against cracking 
that may permit corrosion of the steel or weakening due to fatigue, and so that 
deflections are not excessive. Limiting the working stress to 0-75 of the ultimate 
stress (Fig. 1) is satisfactory in many cases. 


Calculation of the Ultimate Load. 


The ultimate strength at critical sections of structural members must be 
determined from the stresses produced in them, and from distributions of stress 
obta‘ned from tests to destruction of full-size members. It is convenient to use 
the following notation : 


Cy, strength of concrete cubes. 
, compressive stress in concrete at the edge of a. section 
average compressive stress in the concrete 
, effective depth of section 
n,d, depth of compressive zone to neutral axis 
yn,d, depth to centre of compression 
é’,, ultimate compressive strain of the concrete 


Whenever factors such as c,, «, y, and e’, (references 1, 2, 3), which govern the 
ultimate strength, vary, it is necessary to know the deviation of a large number of 
test results. It is convenient to plot these as a frequency diagram or histogram 
and to assume the nearest Gaussian distiibution. For example, the cube strength 
of a particular grade of concrete made according to a particular standard of 
quality-control may have a “standard deviation” (a) of about 15 per cent. 
about the mean of a large number of tests. For such a case, about one cube 
in a hundred would have a strength less than m — 2-30, where m is the mean, 
and it would be reasonable to base calculations of the ultimate strength of structures 
made of such concrete on a minimum cube strength of m — 2-30. In the actual 
structure the chances of weaker concrete occurring throughout a critical section 
would be very small; such concrete should be rejected by a reliable inspector, 
and a small quantity overlooked would be mixed with stronger concrete. 
Similarly, all other factors included in the calculations should have safe 
minimum values based on the histogram of a large number of test results. In 
the terms « and y, since there is a tendency for both to increase as c, becomes 
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lower, the safe limits adopted need not be as extreme as in the case of c,. Thus, 
xc’ varies approximately from 0-45c,, to 0-65c,, and y from 0-33 to 0-48. Reason- 
ably safe limits that agree well with bending tests on beams are ac’ = 0-5¢c, for 
high-grade concrete, ac’ = 0-6c, for low-grade concrete, and y = 0-4 for all grades 
of concrete. Other factors having safe limits to be included in the calculations 
are (1) The eccentricity of the compressive forces causing buckling ; (2) Thickening 
of sections to compensate for loss of strength towards the end of the required 
life of the structure as a result of fatigue, corrosion, or wear; and (3) Stresses 
due to changes of temperature and shrinking. 

In redundant structures the ultimate distribution of bending moments must 
be determined by a theory such as that of plastic hinges (1, 2, 3), which gives 
results within about 10 per cent. of accuracy when the values assumed in the 
calculations are correct. Allowance, too, must be made when necessary for 
movement of the supports, a safe limiting value of the greatest movement being 
assumed, and if possible based on a full investigation of the sub-soil, particularly 
in compressibility. Such movements will not generally affect the ultimate 
distribution of bending moments, but will increase the rotations of plastic 
hinges. 

It is important that all measurable influences that might affect ultimate 
strength be included in the calculations in a quantitative manner based on tests. 
[his is much sounder than using less extreme values in the calculations and 
ignoring possible variations of movements of supports or eccentricities, and 
arbitrarily increasing the factor of safety. Such anomalies as different factors of 
safety for the reinforcement and the concrete in a beam are then avoided. A 
structure or structural member can have only one factor of safety. The distribu 
tion of the load assumed in the calculations must be the worst that might occur 
in relation to ultimate conditions of support, and increases must be made for 
possible dynamic effects or vibration. The maximum assumed working load must 
be based, as far as possible, on statistical information relating to similar structures 
or to the anticipated control of the load through physical or other conditions. 
A structure having a load factor of safety F in accordance with these principles, 
if loaded with F times the working load at the end of its required life, would 
be expected to fail simultaneously by overturning and by yielding or rupture at all 
critical sections if the safe minimum strength of the steel or concrete occurred at 
those sections and if the assumed safe maximum movement at the supports 


developed. 


Probability of Failure. 


The theory of probability has a limited application in calculating the strength 
of reinforced concrete structures. Typical variations or histograms of the strength 
of test specimens and occasionally of loads may be used to determine the safe 
values to be used in the calculations. Similarly, from tests of a large number of 
structural members, safe values of «, y, and e’, defining stress distribution may be 
determined. These values may be adjusted to allow for trends which indicate 
that lower strength is generally accompanied by a better distribution of stress. 
When the safe minimum strength of the concrete is assumed to be m — 2-30, it 
may be expected that about 99 per cent. of the cubes tested will have at least that 
strength. The chance of weaker concrete occurring throughout critical sections is 
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remote even if the strength of the concrete in the structure varies as much as the 
test specimens, except in columns where every section may be critical. It is 
probable, however, that the apparent weakness of occasional specimens would be 
due to faulty testing. There is, moreover, a risk of concrete in the structure being 
weakened by loss of grout due to rain or defective shuttering, inadequate com- 
paction, or to inclusion of foreign matter. It is impossible to obtain statistics 
of such occurrences, but experience shows that, with reliable control of quality, 
failures do not occur under slight overload, and concrete in a structure appears to 
attain at least the strength indicated by m — 2-30. 

It is, however, impossible to calculate the probability of failure or use it as a 
criterion in design. Weakening of concrete in the structure due to lapses in th 
control of quality is random, both in regard to frequency and magnitude. The 
same can be said in regard to unforeseen conditions at the supports. To provick 
fully for such eventualities it would be necessary for concrete structures to be 
two or three times stronger than is required, using a high factor of safety such as 
4 or 5. Such a policy would be foolish and even dangerous if the contractor 
took advantage of the high factor of safety and careless work were not rigorously 
prevented. A sound policy is to emphasise in the specification the fact that such 
defects will cause serious failures and are the responsibility of the contractor, who 
must avoid them by exercising the standard of control required. Inspection and 
testing must be absolutely foolproof so that the required standard is assured. 
High safety factors may encourage wide variations of quality, and hence inaccurate 
definition of safe limits of strength, which may result in lack of precise inspection. 

The probability of failure cannot be computed since adequate statistics are 
not available, but may be indicated as follows. In the case of a single structure 
subjected to no relative settlement of its supports and having, say, ten stories 
supported by a frame of 500 beams and 60 columns, there would be about 1100 
critical sections of the beams, and the columns would be critical throughout 

Assume the following conditions: (1) All concrete of strength less than thx 
safe minimum were rejected, only one batch in a hundred and ten had the assumed 
safe minimum strength, and every tenth batch in the beams occurred in a critical 
section ; there were fifty-five batches in each column. (2) Calculations were based 
on appropriate safe minimum strength and maximum working load and allowance 
made for plastic effects. (3) The critical sections of the beams were reinforced 
so that failure would start by crushing of the concrete. 

If the factor of safety were 1 throughout, and there were no random causes of 
failure such as those mentioned previously, and the maximum working load were 
applied, then about 24 columns and one beam would probably fail at a critical 
section. (There is generally a chance that maximum working load will be applied 
once during the life of a structure.) Therefore all such structures would fail. 
If the factor of safety were 1 for the beams and 1-1 for the columns, the structur 
would fail at one critical beam-section. If the factor of safety were 1-1 for the 
beams and columns, none would fail. Ifa thousand such structures were designed 
for sites on a particular type of soil, where the assumed conditions occurred on 
only one site in ten, and safe values of the relative settlement of supports were 
assumed in the calculations, and if the factor of safety were 1 on the beams and 

tr on the columns, then one structure in ten would fail at one critical beam section 
if no random causes of failure occurred. 
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If random causes of failure occurred which reduced to one-half the minimum 
strength of critical sections, or if twice the maximum working load were applied, 
and the factor of safety were 2 on the beams and 2-1 on the columns, then there 
would be the same number of failures as before, or no failures if the factor of 
safety were 2-1 throughout. It may therefore be assumed that a factor of safety 
of 2 allows for random occurrences of an extreme kind, which should always be 
obvious and so prevented or remedied. This concept of safety provides a more 
practical assessment of the margin of safety than a numerical value of the prob- 
ability of failure based on statistics and including random effects that must 
be guessed. 

In most reinforced concrete structures the beams and slabs are under-rein- 
forced, so that failure starts by yielding of the steel. The risk of failure by 
crushing of the concrete is thereby further reduced provided that a slightly higher 
factor of safety is used for the columns. If the reinforcement is correctly placed, 
anchored, and bonded, there should be no risk of failure in tension if a factor of 
safety of 2 is used. 


Value of the Factor of Safety. 


When safe limits are used for all the terms in the calculations, a factor of 
safety of 1-1 might be satisfactory for a fence post but, for structures in which the 
consequence of failure is serious, a factor of safety must be used which will ensure 
that the probability of failure is nil by the certain exclusion of all detectable 
dangerous random effects. Judgment alone can determine what the factor should 
be. Many thousands of simply-supported beams and slabs having no reserve of 
strength through redundancy or other causes, and which have periodically been 
subjected to full working load, have developed no sign of approaching failure. 
Chere is no reserve in strength due to variation in the quality of the steel. Such 
beams or slabs have been designed with a load factor of safety of 2 with regard to 
the main reinforcement, which under test would have started failure by yielding. 
Here, then, is a criterion for an upper limit of 2. The factor of safety obviously 
cannot be less than 1, and this could be used only for a structure the failure of 
which would not be serious. The possible variations of the strength of the 
materials, the maximum ultimate eccentricities of compressiv: members, the 
settlement of the supports, the redistribution of stresses and bending moments due 
to plasticity, loss of strength due to fatigue or corrosion or wear, the worst dis- 
tribution of the maximum load, and dynamic effects or vibration are all included 
in the calculations, and based as far as possible on reliable tests. When several 
safe limits are multiplied in the calculations, the factor of safety may be adjusted 
to allow for the small probability of their occurring simultancously, but this 
cannot be great since the range of possible factors is between 1 and 2 and, as 
will be seen, other influences are more important. 

Two sets of factors influence the choice of the factor of safety, namely, 
(1) those included in the calculations and which are related to the probability of 
failure, and (2) the consequences of failure in regard to loss of life and injury to 
people, cost of replacement, and loss of use. In determining the factor of safety 
such influences may be given a “‘ weight "’ so that the factor of safety is ratiunally 
adjusted when the “ weight ” is varied between possible extremes. The variation 
is small, and no advantage is gained by allocating separate “ weights ’’ to all the 
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Maximum 


Main influence Details * weight 
WwW) 


Results of failure . Danger to pérsons. Cost of replacement Loss of use 


Workmanship and con- Standard of site control. Quality of materials 
ditions of support 


Load conditions : Nature of control of load. Possible variations of load 


Importance of member Proportion of total load carried. Possibility of transfer 
in the structure of load due to weakening. Proportion of member 
critical in regard to strength 


Warning of failure . . Degree of overload causing obvious large deformations 
cracks, or other sign of failure 


Reduction of strength Standard of maintenance. Conditions in regard to 
corrosion, fatigue, wear, or similar cause of weakening 


Calculations. . . Accuracy of calculations. Number of safe limiting 
values included, or types of loading 


Results of failure : . Very serious in all aspet ts Not serious 


Workmanship and Occasionally poor Very good 
supports 


Load cenditions. . . No control Complete control 


Importance of the mem- Structure completely depen Not completely depen 
ber in the structure dent on member dent 


Warning of failure Good warning 


Reduction of strength Poor maintenance Good maintenance 


Calculations . . . . Within about ro per cent. of Accurate. More than 
accuracy, with 1 set of loads 1 set of loads and safe 
and 1 safe limiting stress limiting stresses 
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Results of failure 
Workmanship 

Load conditions : 
Importance of member 
Warning of failure . 
Reduction of strength 
Calculations 


influences. It is simpler to group them together under main headings, as in 
Table 1. 


In a particular case the “ weights’ of the various influences are assessed 

ae ms LW , 

according to the conditions. The factor of safety is then + 1, so that if 
, 20 


are all maxima the factor of safety is 2. Conditions for the 


the “‘ weights 


extreme “ weights’ are as in Table II. 
It must be remembered that the standard of workmanship, conditions of 


support, and reduction of strength are already allowed for in the calculations. 
The purpose of the factor of safety is to provide sufficient additional margin to 
ensure that the probability of failure is nil, unless some quite obvious abnormal 
condition or random effect beyond the control of the designer or inspector occurs. 
rhere is no purpose in attempting to avoid, by calculations, failure due to such 
causes. If extraneous matter is concreted into a column, if the reinforcement is 
not correctly placed, if an inspector fails to reject concrete made with excessively 
weak cement, failure may still occur even if the factor of safety is high. It 
would be unreasonable to build structures two or three times stronger than 
necessary to avoid such possibilities. They must be prevented by reliable control 
of construction and by testing. Over-loading a structure sufficiently to cause 
failure is inexcusable, and a designer need feel no responsibility so long as he has 
clearly defined the safe load. The factor of safety of about 1-75 to 2 proposed for 
structures in which results of failure would be serious allows for an overload of 
25 per cent. to 50 per cent., and tests would indicate the security of the structure 
against normal loading. 


Example. 

The following example demonstrates how the factor of safety may be varied 
for the same structure as conditions change. A large-span reinforced concrete 
shed is designed to resist snow and wind loads. The main structural members are 
polygonal arches restrained at their ends by the ground. In the calculations 
allowance is therefore made for the maximum possible eccentricity of the arch 
ribs and lateral movement of the supports. The worst combination of dead load 
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and wind and snow loads, safe limits for all factors of strength, and allowance for 
corrosion of the reinforcement are assumed. Table III gives variations of the 
factor of safety for the following cases: (1) The shed is to be used as a factory, the 
workmanship is poor, the site exposed, it is to be constructed of reinforced concrete 
and the atmosphere will be corrosive. (2) As (1) but the shed is to be used for 
storing non-damageable materials. (3) As (2) but with good workmanship on a 
sheltered site (wind velocities known), using prestressed concrete, and the atmo- 
sphere will be non-corrosive. 

It is assumed in cases (2) and (3) that the result of failure might be costly, in 
case (3) that the workmanship would be good but not faultless, that on the sheltered 
site wind and snow loads would be predictable, that cracking would give warning 
of failure, and that freedom from cracks would protect the reinforcement against 
corrosion. Calculations in all three cases are assumed to be not sufficiently 
precise to justify a reduction of the maximum “ weight ”’ due to the wind and 
snow loads occurring simultaneously. In case (3), if the conditions at the supports 
were poor, the “‘ weight ’’ of the conditions of load would need to be kept at 4. 





T 
' 


Fig. 2. 


Where several influences, such as weakening due to fatigue, corrosion, or wear, 
are included under one heading, if any of them is liable to be serious in effect the 
full ‘‘ weight ’’ should be assumed. 


The Design of Continuous Beams and Redundant Frames. 


[he design of redundant frames by the plastic-hinge method provides a 
choice, varying between those in which elastic behaviour is assumed up to 
theoretical failure, and those in which development of plastic hinges having 
maximum rotations prior to failure is assumed, resulting in the most economical 
distribution of bending moments. The former method results in structures 
least subject to excessive deflection or cracking under the working load. Thx 
latter method provides better warning of overloading although there may be a 
risk of cracking due to the working load. The designer must, when necessary, 
balance the advantages of economy and warning of failure against the risk of 
excessive cracking or deformation due to the working load. Frequently a struc 
ture having the most economical distribution of bending moments, obtained by 
making full use of the assumption of plastic hinges, will be satisfactory at th 
working load. Occasionally it may be necessary to compromise and arrange the 
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reinforcement so that, at the ultimate load, a distribution of bending moments 
develops between that for a fully-elastic condition and that for the most econo- 
mical distribution of bending moments. 

Fig. 2 illustrates three possible distributions of bending moments for a 
continuous beam. (1) Economical, that is the bending moments at the supports 
equal the bending moments at midspan and plastic hinges develop their maximum 
rotation ; (2) Elastic conditions prevail throughout ; (3) There is a distribution of 
bending moments intermediate between (1) and (2). Finally, a further argument 
might, be added against designing entirely from assumed elastic conditions. 
Stresses due to shrinkage, creep, and relative settlement, for example, are entirely 
ignored so that actual stresses usually do not correspond with theoretical working 


stresses. 
closely with the calculated strengths. 


In tests to destruction, however, measured ultimate strengths correspond 
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New Building at London Airport. 
(See facing page.) 


A NEw headquarters building for British 
Overseas Airways Corporation has re- 
cently been completed at London Airport 
(Fig. 1). The building includes offices 
and canteens, and it is intended that 
major aircraft maintenance work will be 
carried out in the new hangars 

The building is of reinforced concrete 
with some brick facings and includes four 
hangars with a total floor area of 188,000 
sq. ft. Each hangar is 336 ft. wide by 
140 ft. long and can accommodate three 
four-engined aircraft on each side of the 
main workshop (Fig. 2). The complete 
building is 867 ft. long by 420 ft. wide and 
66 ft. high, and has a total floor area of 
about 1,000,000 sq. ft. Each hangar has 


a door opening 300 ft. wide by 45 ft. high 
spanned by two reinforced concrete canti 
levers supported on pylons and balanced 
by counterweights of 1000 tons (Fig. 3) 
Between the two cantilevers is suspended 
the main beam which supports a gantry 
crane (the load from which is assumed to 
be 5 tons at 9 ft. centres) and reinforced 
concrete lattice beams designed to sup 
port a load of 150 Ib. per square foot 
The building was designed on a horizontal 
module of 18 ft. and a vertical module of 
11 ft., and is estimated to have cost about 
£3,000,000 

The consulting engineers were Sir Owen 
Williams & Partners and the contractors 
Messrs. W. & C. French, Ltd 
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Fig. 1._-_New Buildings at London Airport. 


Fig. 2._-One of the Workshops. 
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Fig. 3.—Part Elevation of Hangar Door Opening. 
(See page 302.) 
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A New Type of Hangar Roof. 


An aircraft hangar with a thin corrugated 
roof is being built near Kansas City, 
U.S.A. These roofs are on opposite sides 
of a central office building, which also 
serves as an anchorage for the cables that 
support them (Fig. 1). Each roof covers 
an area of 818 ft. by 150 ft. and the 
corrugations are at right angles to the 
longitudinal axis of the hangar. The 
central block is 100 ft. wide and 3 stories 
high. The cables supporting the roofs 
are anchored in concrete walls 30 ft 
high that span t1oo ft. between the 
columns. There are 28 such walls spaced 
at 30-ft. intervals (Fig. 2). Four cables 
extend from the end of each wall to 
support the roof. Each cable consists of 
four strands of 2} in. diameter with a 
tensile strength of 752,000 lb. They are 
anchored in the roof through steel sleeves, 
10 in. diameter and 7 ft. 9 in. long, which 
are buried in the concrete. 

The roof varies in thickness from 34 in. 
to 7 in., and is designed as a folded plate 
(or prismatic) structure. The corrugations 
have a vitch of 30 ft. and a rise of 5 ft. 
9 in., and the inclined cables are anchored 
in the valleys. The horizontal com- 
ponent of the thrust of the cable prod-ices 
a negative bending moment in the roof, 
which tends to counterbalance the posi- 
tive moments due to the imposed loads. 

A snow load of 30 lb. per square foot, 
and an upward pressure up to a maximum 
of 60 Ib. per square foot at the leading 
edge of the roof due to the wind, were 
assumed in the design. The roof was 
designed in the transverse direction for a 
horizontal wind load of 30 lb. per square 


100 

















foot acting on the entire length of the 
building. For longitudinal strength, the 
roof was designed for a load of 30 lb 
per square foot on the end wall and end 
anchor-wall, plus a load of 15 Ib. per 
square foot on all the other anchor-walls 
The anchor-walls also carry the second 
and third floors of the central building, 
which are suspended on four 2}-in. 
diameter bars at each wall. 

It is possible for tensile stresses to 
occur in either the top or bottom of the 
walls, depending upon loading conditions 
In the bottom tension is resisted by 
reinforcement and in the top by reinforce- 
ment and two prestressing cables that 
extend the length of each wall. 
necessary because of the 
section of the wall 

The engineers are Messrs. Burns & 
McDonnell, in collaboration with Messrs. 
Ammann & Whitney. The contractors 
are the MacDonald Construction Co., and 
Messrs. Footer & Creighton Co rhe 
foregoing is abstracted from “‘ Engineer 
ing News-Record "’ for January 26, 1956 
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EXTENSION 


OF A FURNITURE STORE. 


Extension of a Furniture Store. 


[wo stories have been added on the roof 
of Messrs. Waring & Gillow’s furniture 
store in Western Avenue, near London 
The frame was erected in fifteen weeks 
rhe original building (Fig. 1) is a rein- 
forced concrete framed structure 220 ft 
long, 97 ft. wide, and 45 ft. high, and has 

basement and three stories each about 
14 ft. high. There are no internal parti- 
tions. It was built about 35 years ago, 
and was designed with a view to the 
present extension. A lift-shaft 82 ft. high 
is provided in the centre of the building, 
the existing lift-shaft at one end of the 
building has been extended, and a loading 


— 
Re 


Fig. 1.—Extension 


annex with doors 


levered 


and a canti- 
canopy has been constructed 
Some innovations include reinforced con- 
crete precast columns without haunches 
for beam seatings and made in lengths to 
suit one or two story heights 

The arrangement of the columns of the 
new fourth story is identical with that in 
the three stories of the original building 
There are six rows of columns longi- 
tudinally, the two central rows being 
16 ft. apart to form a corridor and the 
other rows at 20 ft. centres. The columns 
are at 20 ft. centres longitudinally. The 
top (fifth) story has two uninterrupted 
areas 40 ft. wide, between a corridor 16 ft 
wide, the length of the 


sliding 


along building 
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The two central rows of columns and those 
around the perimeter are of two-story 
height. The remaining columns are of 
single-story height and are used in the 
fourth story only. In the top floor the 
primary beams extend across the width of 
the building and secondary beams extend 
lengthwise. This arrangement is reversed 
in the roof (Fig. 2) 

The columns of two-story 6-in 
height support the beams of the top floor 
and the roof, and were made 
of 2 ft. 6 in. in the concrete at fifth-floor 
level (Fig. 3). The concrete on each side 
of the gap is connected by a mild steel 


(26-it 


with a gap 


during Construction. 


lattice welded together, and independent 
of the main reinforcement In the 
of the outer columns, the gap partly 
concreted (Fig. 4) These connections 
resist the stresses during erection as well 
as those assumed in the design and also 
act as reinforcement for the in-situ joints 
The interior two-story columns are 12 in 
square and the outer columns 1 ft. 3 in 
by 9 in. They have 
2 ft. 6 in. by 1 it. 6 in 
thick. The 
four j-in 
of }-in. bars The single 
are 11 ft. 4} in. long 
The lower part of the stem of each 
primary beam is made of precast concrete 


Cast 


steel base-plates 
by } in. ori it 

connecting lattice 
bars to which is welded a lattic« 


consists ol 


story columns 
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and either prestressed or reinforced. The 
upper part of the stem and the flange at 
the top are formed of reinforced concrete 
cast in situ. Each secondary beam con- 
sists of a precast stem, prestressed or re- 
inforced, and a flange formed by the ends 
of adjacent floor slabs and a reinforced 


Fig. 4. Junction of Beams and Columns 


at Top Floor. 


Fig. 5.—Placing Precast Slabs for New 


Top Floor. 


EXTENSION OF A FURNITURE STORE. 


in-situ filling (Figs. 5, 6, and 7). All the 
prestressing was by the pre-tensioning 
process, and the beams were propped 
during erection. 

In the top story the lower part of the 
stems of the primary beams are pre- 
stressed. These are 12 in. wide by 9 in. 
deep. There are cut-outs at the ends of 
the longest beams to clear the lattice in 
the cut-away sections of the outer 
columns, and at one end there is a stool 
12 in. deep to provide a bearing for the 
two adjacent outer beams. All the beams 
have stirrups projecting 1 ft. 8 in. as 
reinforcement for the top part of the stem 
(Fig. 7). The in-situ flanges are 3 ft. wide. 

The secondary beams carrying the floor 
of the top story are hollow; they are 
12 in. wide by 1 ft. 3 in. deep, with 
stirrups projecting above the top surface. 
The hollow cores are about 6 in. square 
The flanges are 2 ft. 8 in. wide and are 
formed by the tapered ends of floor slabs 
6 in. thick and an in-situ filling. The floor 
slabs span between the secondary tee- 
beams with a bearing of 2 in. at each end. 

The reinforced outer beams (Fig. 8) are 
ell-shaped and are made continuous by top 
reinforcement in the in-situ concrete. 
The beams along the ends of the building 


are primary beams of lengths to suit the 


column spacings. The secondary beams 
along the sides generally resemble the 
primary edge-beams. The columns, pri- 
mary outer beams, secondary beams, and 
floor slabs are connected by interlock- 
ing bearings, reinforcement, and in-situ 
concrete. 


Fig. 6.—Concreting the Beams of the New Top Floor. 
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SECONDARY BEAM 


SSD PRIMARY 


Fig. 7.—-Junction of Single-story 
Columns and Floor Beams. 


At roof level the primary beams extend 
the length of the building. Secondary 
beams span the central corridor of 16 ft 
and the two side bays of 4o ft. The 
primary beams are composite tee-beams 
similar to those used for the top floor 
but their depth is greater to accommodate 
the secondary beams which are 1 ft. 6 in. 
deep. The secondary beams are com- 
posite tee-beams with prestressed precast 
stems 

The roof comprises hollow reinforced 
precast slabs 5 in. thick and roof-lights in 
openings 5 ft. square. A reinforced con- 
crete floor for a tank room is suspended 
from the primary and secondary roof 
beams 

The loading dock is 180 ft. long and 
tapers from 53 ft. 3 in. to ro ft. 3 in. wide, 
and has a cantilevered canopy projecting 
16 ft. All the columns, and some of the 
beams in which camber would be undesir- 
able, are of reinforced precast concrete 
The remaining beams are of prestressed 
precast concrete. The main beams carry- 
ing the roof are composite tee-beams, with 
precast stems and flanges cast in situ, 
supported by the columns of the loading 
dock and by steel brackets fixed to the 
columns of the old building. The roof is 
of hollow slabs similar to those used for 
the main roof. The canopy comprises 
prestressed precast planks 9 ft. long sup- 
ported by prestressed precast cantilevered 
beams at 2 ft. 3 in. centres. The canti- 
levered beams are connected at the front 
by a beam cast in place and supported at 
the fulcrum by reinforced concrete beams 
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8.—Junction of an Outer Column 
and Beam at Roof Level. 


spanning between the external columns 
These beams, 5 ft. 9 in. behind the fulcrum, 
are supported by the roof beams. 

The architects are Messrs. Thomas 
Mitchell & Partners and the consulting 
engineer Mr. W. A. Mitchell. The general 
contractors were Messrs. Haymills, Ltd., 
and the frame was made and supplied by 
Concrete, Ltd. 





PRECAST CONCRETE 


METHODS OF MANUFACTURE 


The 8th edition of “‘ Concrete Products 
and Cast Stone”, by H. L. Childe, gives 
details of production-line methods of 
manufacture, the manufacture of cellular 
(“ gas " or “ foamed "’) concrete, and other 
recent developments. 

Gives full information on the methods 
used by leading manufacturers for the 
production of precast concrete products 
and cast stone. 


The chapter headings are : 
Grading and Proportioning ; 
tent; Measuring Materials; Mixing; 
Casting and Consolidation ; Surface 
Finishes ; Curing; Reinforcement ; Trans- 
port ; Storage ; Moulds of Wood, Plaster, 
Gelatine, Sand, Metal and other Materials ; 
Methods of Manufacture; Measurement 
and Quantities. 


Materials ; 
Water Con- 


272 pages, 252 illustrations 
Price 8s. 6d. (by post 9s. 3d.). 
2 dollars in Canada and U.S.A. 
CONCRETE PUBLICATIONS LTD. 
14 DARTMOUTH STREET, LONDON, S.W.! 
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PRESTRESSED SILOS FOR 


SUGA R. 


Prestressed Silos for Sugar. 


[wo silos, with a total capacity of 16,000 
tons of refined sugar, have been built at 
Poppleton, York, for the British Sugar 
Corporation, Ltd. The silos (Fig. 1) are 
66 ft. diameter and 1oo ft. high and are 
built on reinforced concrete columns 
9 ft. 6 in. high to provide a basement for 
conveying machinery 
gantry 13 ft. wide by 


A steel conveyor 
18 ft. high crosses 


Fig. 1. 


the top of the two silos and there is an 
elevator tower 13 ft. square and 145 ft 
high 

rhe foundations comprise 483 cast-in 
situ piles with an average length of 25 ft 
capped by a reinforced concrete 
1 ft. 9 in. thick which carries columns 
1 it. 6 in. square at 8 ft. centres and 
circular walls 12 in. thick Fig. 2 
These walls were constructed in a single 
lift with a sliding shutter 20 ft. long 
mounted on rails. The walls of the silos 
are of prestressed concrete 8 in. thick and, 
owing to the large diameter, at the base 
a full head of has to be 


slab 


suga 


resisted 


Varch, 


1950 


Reinforcement was provided to resist 
wind and other forces during construc 
tion, vertical bending moments during 
stressing, and temperature changes after 
construction 

The walls were built with sliding 
shutters lifted by a new type of hydrauli 
jack (Fig. 3) supplied by Ltd 
The shutters were 4 ft were 


langyes, 
high and 


Prestressed Silos under Construction. 


later reduced to 3 ft. 8 in. to simplify the 
placing of the concrets Forty jack 
spaced evenly around the wall 
load of 80 tons A vertical climb 
ing “’ bar of 1 in. diameter passed through 
the centre of each jack, and the casing of 
the jack was fixed to the shutters Chere 
were sets of gripping gears built int 

the jack, one set allowing an 
movement of the jack-casir 
other set allowing an 


were 
to raise the 
| 


steel 


twe 
upward 
only and the 
ipward mo 
of the annular piston within the 
from a central pump at a {| 
1000 Ib per square inch caused 
to ascend the 


ement 


climbing bar 
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piston remained stationary. When the 
pressure was released a spring caused the 
piston also to ascend the climbing bar 
Each stroke of the piston elevated the 
jack and shutters 4 in. Provision was 
made for each jack to be adjusted 
separately if necessary 

The difficulty of maintaining a true 
circle of such large diameter was over- 
come by attaching the frame of the steel 
roof to the shutters (Fig. 4). This also 
simplified the fixing of the steel roof 
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The conveyor bridge incorporated in the 
roof, however, imposed uneven loading 
and the measures taken to meet this on 
the first silo were not entirely satisfactory 
On the second silo jacks were used success- 
fully in pairs to carry the heavier loads 

The concrete for the walls was specified 
to have a minimum cube strength of 
5000 lb. per square inch at 28 days, and 
the rich mixture of 1: 1-19: 2-41 witha 
water-cement ratio of 0-43, which had to 
be used, tended to cause some difficulty 
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Fig. 4.—Shutters Attached to Frame of Steel Roof. 
March, 1956 
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Fig. 5.—Cable Anchorages. 


with the sliding shutters Chis was over- 
come by controlling the consistency of 
the concrete and the rate of climb rhe 
concrete was conveyed by barrow from 
a hopper at the top of the hoist and 
deposited in the shutters by means of 
short chutes. Some difficulties were 
experienced during the construction of the 


SUGAR. 
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first which were avoided on the 
second, which rose at an average rate of 
g} in. per hour. No special surface treat- 
ment was used to protect the concrete 
against any possible chemical action of 
the sugar 

Prestressing was by the Gifford-Udall 
system, with o-276-in the 
walls protected by gunite. Each wire 
embraced half the circumference rhe 
wires were tensioned in pairs on opposite 
sides and the anchorages were alternated 
between two diameters at right angles to 
distribute the stresses evenly. The spac- 
ing of the circumferential wires varied 
from { in. at the bottom of the wall to 
1 ft. at the top. The tension in the steel 
was 61 tons per square inch at the 
anchorage reducing (due to friction) to 
34 tons per square inch 90 deg. from the 
anchorage. Vertical mild steel bars of 
small diameter kept the wires from the 
concrete to reduce friction during tension- 
ing. The load was transferred from one 
anchor to the other by means of short 
pieces of steel channel (Fig. 5) 
built of 
forced concrete The walls are 8 in. thick 
and tied to the adjacent Inter- 
mediate floors are of precast concrete to 
allow for modification of machinery. The 
reinforced concrete was a I : 2: 3-7 mix- 
ture with a water-cement ratio of 0-46 and 
had a minimum cube strength of 4500 Ib 
per square inch at 28 


silo 


wires outside 


[he elevator tower was rein- 


silo 


days. For rein- 
forced and prestressed concrete aggregate 
of ? in. to *% in. grading was used, and all 
materials were measured by weight A 
14/10 electrically-driven horizontal-drum 
mixer was used The civil engineering 
work was completed in September, 1955, 
in 28 weeks. The design was carried out 
in conjunction with the British Sugar 
Corporation, Ltd., and the construction 
was by Messrs. John Laing & Son, Ltd 
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GRADING AGGREGATES. 


The Fineness Modulus and the Grading 
of Aggregates. 


We have received the following from 
Mr. F. S. Fulton, Director of the Concrete 
Association of South Africa 

The fineness modulus of an aggregate 
is a factor obtained by adding the total 
percentages of material retained on each 
of the standard sieves and dividing the 
sum by 100, as shown in Table I. This 


raBLe I EXAMPLE OF FINENESS 
MopvULUS OF SAND 


Total 
percent 


Percent 


Total 
Retained 
age of 


percent 
total age age 
weight retained 


on sieve 


oz 
passing 


Passing 
No 100 


Fineness modulus, 279/100 ‘79 
provides an index of the coarseness or 
fineness of the material, but it does not 
describe the grading. The grading curve 
of the sand in Table I and the method 
of calculating the fineness modulus show 
that this index is the area (the stepped 
diagram XPY in Fig. 1a) bounded by 
the grading curve and line XY (coinciding 






































PERCENTAGE PASSING 























roughly with the No. 150 sieve) divided 
by roo; that is, XY times the average 
width of the diagram divided by roo or, 
since XY is 100, the index equals the 
average width of the diagram (The error 
in calculating the fineness modulus due 
to neglecting the material that passes the 
No. too sieve is negligible. When the 
method of calculating the fineness modulus 
has been established the actual position 
of the base XY is also unimportant.) 
Fig. 1b shows that curves ab, aghb, ef, 
and cd confine equal aveas, and accord 
ingly represent sands of equal fineness 
modulus, although the gradings are very 
different. It is obvious that an infinite 
number of gradings, éither continuous or 
discontinuous, can have the same fineness 
modulus. The method of calculating the 
index and curves of cumulative percent- 
ages passing standard sieves raay have 
obscured its actual meaning, which is 
simply the average size of the particles 
passing each sieve rather than the size 
of the meshes of the sieves. A return to 
curves of actual, and not cumulative, size 


fractions, together with the application 


of statistical methods, indicate that a 
useful qualifying index may be obtained 

The example in Table I will be con 
sidered. Fig. 2 shows the percentages 
retained on each sieve plotted against the 
sieve sizes. If the size 
numbered minus 100 oO 
52 to 25 2, etc., by shifting the co 
ordinates the figure becomes a diagram 
of actual percentages of each size-fraction 


fractions are 
100 to §2 I, 
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Interpretation of Fineness Modulus. 
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retained. (The actual position of the 
base-line O, representing minus 100 
material, is arbitrary. In computing an 
index no great error results.) Since the 
effect of the minus-10o0 material may be 
neglected, the average particle size or 
fineness modulus may now be computed 
directly 


(¥, —#)* + (*, 


in which *,, *,, and *#, are individual 
values and # is the arithmetical mean of 
n values. 

Where /,, p», ps3, etc., are the percent- 
ages which occur within certain groups o1 


size fractions, we may write 


Pi(*; #)* + p,(x, — #)* 
100 


1 - ae: 
106(9°2 i) ee Te 


2 
3 27 2 


19°3 

: 11-5 X 1) = 2°79 
i , S.D 

as before. The distribution of the par- 

ticle sizes, in so far as they deviate from 

the average size or fineness modulus, is 

indicated by the standard deviation. In 

general statistical analysis, the value of 

the standard deviation is given by 


in which *,, *,, etc., are now the mean 
values of each group 
Applying this formula to the example, 


the standard deviation for sand A is 


153 
35 


1090 100 
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FM: 2°79 
B.S. Sieve No. ond size Fraction 
B.S. Sieves 
Fig. 3.—Comparison of three Sands with 
the same Fineness Modulus. 


Fig. 2.-Grading Diagram of Percentages 


Retained on B.S. Sieves. 


Taste I 


Percentage weight 

retained on sieve 

Fineness 

modulus 
factor 


Square 
difference 


Sand Sand Sand 


40°0 115°5 
110°0 So° 
579 27 

54°90 39° 
11.5 


ee 


/ 
Passing 
No. 100 


Total 100 


Standard 


Fineness modulus deviation 1°35 
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and similarly for sands B and C as shown 
in Table 11. The minus-1oo material 
must be included in the calculation of 
the standard deviation, as its neglect 
would lead to a significant change in the 
value of the index. The lower the stan- 
dard deviation the higher the percentage 
of particles close to the average size. 
Conversely, a high standard deviation 
indicates a larger proportion of particles 
in the coarse and fine fractions. 

A consideration of sands A, B, and C, 
all having a fineness modulus of 2-79 but 
with different gradings (Fig. 3), makes 
this clearer. The three curves are within 


GRADING AGGREGATES. 
the limits specified in B.S. No. 882, except 
that sand B contains more material pass- 
ing the 100 sieve. The analysis of the 
grading is given in Table II. 

The application of this method to a 
large number of gradings obtained in 
practice will no doubt reveal desirable 
limits of the standard deviation. Ke- 
membering, however, that the grading 
for sand A lies fairly centrally between 
the extremes of the B.S. gradings, it would 
appear that a standard deviation of 1-3 
to 1-4 is desirable, while standard devia- 
tions of 1-8 and 1 would represent inferior 
size distributions. 


Book Reviews. 


“ome of Prestressed Concrete Structures.” By 
Chapman & Hall, Ltd 


Y. Lin 


AS 925.) 


(London 1955 


DEVELOPMENT of prestressed concrete in 
the U.S.A. was, until about the year 
1950, largely confined to methods that 
could be considerably mechanised, as, for 
example, in the prestressing of circular 
tanks by the ‘ merry-go-round ” system 
and in the production of pressure pipes 
and precast beams. It seems that it was 
not until after the completion of Walnut 
Lane bridge, in Philadelphia, that Ameri- 
can engineers were convinced that pre- 
stressing could economically be applied 
to the construction of bridges and build- 
ings. In the last five years, however, the 
use of prestressed concrete has increased 
greatly, particularly in the construc- 
tion of short-span bridges. Most of the 
European systems are used in the U.S.A., 
and the author describes also two or 
three which have, so far as we know, 
not been used in this country. One 
utilises stranded-wire cables, available 
in sizes allowing working strengths of 
3,000 Ib. to 200,000 Ib., anchored in a 
manner similar to that used for the cables 
of suspension bridges. Another system 
uses }-in. wires anchored against plates 
by “ rivet-heads "’ formed at the ends of 
the wires. Ameri_an contractors appear 
to have been successful in using light- 
weight concrete for prestressed precast 
products, which may enable beams of 
longer spans to be precast than at present 
when their lengths are often resfricted by 
the difficulty of handling heavy members 
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Methods of design of simply-supported 
beams and slabs, and of continuous 
beams, are very clearly presented and 
the notation is readily understandable 
Frames are briefly mentioned. Partial 
prestressing and the use of untensioned 
reinforcement are considered, as are 
ultimate-load design based on the methods 
due to Mr. Charles S. Whitney, and the 
selection of suitable load-factors. Resist- 
ance to fire and corrosion, fatigue, and 
the effects of dynamic loads are dealt 
with in the last chapter, and some useful 
appendixes give data relating to several 
systems of prestressing together with the 
criteria for design of prestressed concrete 
highway bridges published by the U.S 
Bureau of Public Roads. The least satis- 
factory parts are those dealing with the 
calculation of stresses near anchors and 
the effects of shrinkage and creep of in- 
situ concrete used in conjunction with 
precast members, but on the whole this 
well-written and well-illustrated book is 
one of the best yet published on the 
subject.—J. E. ¢ 
“Prestressed Concrete Statically-indeterminate 

Structures."* [Issued by the Cement and Concrete 

Association and obtainable from Concrete Publica 

tions, Ltd., London. Price 25s. 5.50 dollars in 

Canada and the U.S ) 

In this volume are given in full the papers 
presented at the International Symposium 
on “ Prestressed Concrete Statically- 
indeterminate Structures '’ organised by 
the Cement and Concrete Association and 
held in London in September 1951. The 
papers, which are well illustrated by 
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as fol- 
of Prestressed Con- 


drawings and photographs, are 
lows: ‘‘ Continuity 
crete Structures: the Practical Aspect ’ 
by A. J. Harris; ‘‘ The Analysis of Stati- 
cally-indeterminate Structures subjected 
to Prestress’’, by D. W. Cracknell and 
W. A. Knight ; ‘‘ Experimental Work on 
Interconnected Prestressed Beams ’’, by 
P. B. Morice; ‘‘ Continuity in Pre- 
stressed Concrete’’, by Professor G. 
Magnel; ‘ Determination of Continuity 
Bending Moments in Prestressed Con- 
tinuous Beams’’, by E. G. Trimble; 
‘Continuity using Post-tensioned High- 
tensile Bars”’, by G. O. Kee and S. 
Jampel ; “ Theoretical Treatment of Con- 
tinuity in Prestressed Concrete ’’, by Y 
Guyon. The discussions on the papers 
are printed in full, and form a valuable 
feature of the book 


“ Kempe's Engineers Handbook.” (London 
Brothers (Publishers), Ltd. 2 vols. Price 75s 


Morgan 


Now in its 61st year, this valuable work 
of 3000 pages has been still further 
revised and improved. All branches of 
civil, electrical and mechanical engineering 
are dealt with in such a thorough manner 
that the volumes are an almost indispens- 
able work of reference. There is an 
excellent chapter on concrete and rein- 
forced concrete 


“The Supervision of Civil Engineering Construc- 
tion.”” By A. C. Twort. (London: Edward Arnold 
Publishers), Ltd Price 25s 

Tats work of 228 

intended for resident 

engineering 


pages is primarily 
engineers on civil 
contracts of medium size, 
and will also be useful to contractors 
It is in three parts dealing with site 
organisation, work on the site, and the 
preparation of contract documents, and 
the chapter headings are as follows: 
Types of contract and organisation ; 
Duties of the resident engineer; The 
first few days on works ; Programme and 
progress charts ; Office records ; Setting- 
out, excavations and foundations ; Con- 
crete site work; Reinforcement, brick- 
work, dampcourses, renderings, partitions, 
stone work and roofing ; Flooring, tiling, 
windows, and doors; Sub-contract and 
prime-cost items ; Pipe laying ; Claims ; 


(CONCRETE 


Specifications ; Bills of quantities ; Draw 
ings. The author has evidently had much 
experience of his subject, and it is a pity 
that so much space is occupied by what 
is often called ‘“‘ journalese’’ writing 
instead of useful information and more 
illustrations. 


By G. D. Nash, 
London 1955 


* Thermal Insulation of Buildings."’ 
J]. Comrie, and H. F. Broughton 
H.M.S.O. Price 12s. 6d 

THE greater part of this book comprises 
tabulated data giving the thermal insulat- 
ing values and costs of insulating materials 
for a wide variety of methods of construc- 
tion of walls, roofs and floors rhere is 
also information on the properties, com- 
mercially available sizes, and methods 
of application of thirty-seven insulating 
materials The general principles upon 
which the tables are based are given in 
the first chapter, which contains sufficient 
information to enable the tabulated data 
to be applied 


** Undersdkning av kontinuerliga betong-balkar vid 
langtgiende betongstukning * (Investigation of 
Continuous Concrete Beams at Far-advanced Com 
pressive Strains in Concrete By Henrik Nylander 
and Sven Sahlin 


* Dimensionering av korsarmerade betongplattor " 
(Design of Two-way Concrete Slabs By Henrik 
Nylander 


** Effekt av langtgAende betongstukning vid betong- - 
balk paverkad av béjande moment" (I ffect 
Far-advanced Compressive Strains of Concrete is 
Reinforced Concrete Beams Submitted to Bending 
Moments By Sven Sahlin 


THESE three papers, issued by the Institu- 


tionen fér Byggnadsstatik 
nisk Hdégskolan) are printed in the 
Swedish language, and have short sum- 
maries in English. No prices are stated 


(Kungl. Tek- 


Books Received. 


“ Estudo e Controle do Betio no Estaleirho."" By 
A. de Sousa Coutinho 


“Os Aterros da Estrada Luanda-Catete Algumas 
Sugestées Sobre a Compactagho de Aterros de 
Estrada."" By Ulpio Nascimento 


** Notas Sobre os Trabalhos Relativos 4 Compactacao 
Apresentados ao III Congresso Internacional de 
MecA&nica de Solos, 1953."" By Ulpio Nasciment: 
Abel Simées, and Fernando Branco 

* Compactacgio em Barragens de Terra." 
Rocha, José Folque, and Guy de Castro 

Lisbon Laboratério Nacional ce 
Civil. Prices not stated.) 


By Manuel 
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STEEL FORMS. 


The Multiple System of Interlocking 


STEEL SHUTTERING 
for in-situ concrete construction 


ENORMOUS STRENGTH @ LIGHT IN WEIGHT e NO LOOSE PARTS 


Can be used hundreds of times with Consistent Efficiency 
GUARANTEED HAND RIVETED CONSTRUCTION THROUGHOUT 


A Simple Clamp 
enabling the use of 
STANDARD SCAFFOLD 

TUBE 
for alignment of 
SHUTTERING 


Patent No. 641953 


A. A. BYRD AND CO., LIMITED (Dept. S) 


210, Terminal House, Grosvenor Gardens, London, S.W.! 
"Phone: SLOane 5236. 
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STERNSON 
No. 300 


Some views of the open-air swimming pool at the Skegness Holiday Camp. 
By king permission of Messrs. Butlins Lid 


waterproofing concrete 
with Sternson No. 300 


Practical experience on a large number of water-containing structures has proved 
that STERNSON NO. 300 provides the most dependable means of obtaining 
a dense and impermeable concrete which will resist heavy water pressures. 
The list of important contracts on which STERNSON NO. 300 has been specified 
includes Swimming Pools, Factories, Harbour work, and underground structures 
of all types, and cement renderings on housing estates, etc. STERNSON NO. 300 
is an integral waterproofer which can be used with confidence for all forms of 
concrete construction, and for —— a waterproof rendering for existing 
concrete and brick surfaces. STERNSON NO. 300 is a water repellent. It 
increases the tensile and crushing strengths without retarding the setting action. 
it increases the workability of the mix, thus permitting lower water-cement 
ratios. Full technical information on STERNSON NO. 300, and expert advice 
on all concrete waterproofing problems, are available on request. 


STUART B. DICKENS, LTD. 


36 VICTORIA STREET, LONDON, 8.W.1. TELEPHONE: ABBEY 4930 
WORKS: OLD MILTON STREET LEICESTER. TELEPHONE: LEICESTER 20390 
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RECONSTRUCTION OF A QUAY WALL. 


Reconstruction of a Quay Wall. 
PRESTRESSED TIES. 


IN a paper published in the Annales des 
Ponts et Chaussées M. Desbazeille de- 
scribed the reconstruction of the wall of 
the Carenage Quay at Dieppe. This quay 
was almost completely destroyed during 
the war and the explosion of mines had 
displaced and tilted the foundation of the 
wall 

The old wall, about 550 ft. long, was 
constructed during the years 1906 to 1907 
of plain concrete with brick facings and 


supported on two rows of reinforced con- 
crete piles. At intervals of about 33 ft. 
there are counterforts of reinforced con- 
crete to which are attached tie-beams 
connecting the wall to an anchor-beam of 
T-shape with the flange vertically and 
which bears against a wall of steel sheet 
piles. The lower tie-beam is of pre- 
stressed concrete about 4 ft. deep by 
2 ft. 6 in. wide, and contains 18 cables 
each comprising 18 wires of 0-2 in. 


CROSS SECTION THROUGH 


THE TIES 


ee 


CROSS SECTION SETWEEN 
THE TIES. 


Fig. 


aissons bedde d 
below 


was founded on « 
16 It 
at ordinary spring tide 
of reinforced concrete has been con- 
structed on the old foundation but, 
because of the displacement of this, the 
new wall was tied to an anchor-beam 
about 85 ft. from the face of the quay. 

The new wall (Fig. 1) has the same 
alignment as the old wall and comprises 
a stem, about 4 ft. thick, of reinforced 
concrete with a brick facing, a base 
24 ft. 6 in. wide by about 2 ft. 3 in. thick, 
and a beam 5 ft. 3 in. deep at the rear, 


on gravel 
the level of low water 
[The new wall 


about 


Details of the New 


Wall. 


diameter [The upper tie-beam is of 
reinforced concrete and is about 1 ft 
square 

Because of the inclination of the old 
foundation (about 3 deg. to 6 deg. from 
the vertical) it was essential to ensure that 
no further forward movement would take 
place. This was achieved by tying the 
quay wall to the anchor-beam so that 
the tensioning of the cables consolidated 
the earth in front of the sheet piles. In 
concreting the two ties a gap about 1 ft 
wide was left at the junction of the ties 
with the anchor-beam 


5 in 


Che ables were 
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placed in steel tubes cast in the wall, the 
lower tie, and the anchor-beam, with slid- 
ing sleeves in the joint. Before con- 
creting the joint 14 cables were tensioned, 
each by a force of about 30 tons. Con- 
crete was then cast in the joint, and after 
it had hardened the remaining four cables 
were tensioned. The prestressing was 
carried out by the Freyssinet system 
and the cables were anchored by cones 
in precast slabs placed in the shutters for 
the anchor-beam and the wall. After 
tensioning the cables were grouted but, 
despite the precautions taken, difficulty 
was experienced due to the escape of 
grout from one tube to another. To 
make easier the threading of the cables, 
which were over 100 ft. long, through the 


(CONCRETE) 


tubes the contractor welded together the 
wires at the leading ends of the cables 
and no trouble was encountered in this 
operation. 

The stem of the wall was constructed 
using the outer brick wall as shuttering 
on one face. The bricks were laid in 
alternate courses of headers and stretchers 
to key the facing to the concrete. Ex- 
pansion joints were not provided although 
it is now considered that these would have 
been advisable as some cracks have 
occurred where recesses were formed in 
the wall to accommodate ladders. 

The design of the wall was by the 
Service des Ponts et Chaussées and the 
contractors were the Société d’Entreprise 
Marbeau. 


The late A. E. Wynn. 


It is with much regret that we record the death of Albert Edward Wynn, who passed 
away last month in South Africa after a short illness. After graduating at Birmingham 
University and being employed on civil engineering works in this country, Wynn went 
to the U.S.A. in the early 1920's and built up a flourishing business designing and 
building reinforced concrete structures. He returned to this country in the 1930's, 
and after further work on large reinforced concrete structures, including the Earl’s 
Court Exhibition building in London, he undertook the task of starting the Cement 
and Concrete Association of South Africa, of which he was Director until his retirement 
a few years ago. 

Wynn will be best known to most of our readers by his two books, “‘ Design and 
Construction of Formwork for Concrete Structures’’ and “‘ Estimating and Cost 
Keeping for Concrete Structures ’’. The first editions of these books were written 
while he was in the U.S.A., and are based on his own experience. His wide knowledge 
of the subjects, and his perspicacity in not being misled by all of the newer and much- 
advertised ideas, are shown by the fact that, although they have needed very little 
revision, these are still the standard works on the subjects 

The passing of A. E. Wynn will sadden his many friends, to whom the benefit 
of his great experience was unfailingly given. 


Conference on Roads. Plywood Shuttering. 


An international conference on roads, 
organised by the British Road Federation, 
is to be held in London from September 17 
to 20, 1956. Delegates are expected from 
many countries, and papers will be pre- 
sented dealing particularly with the pro- 
vision of motor-roads. Details may be 
had from the Federation at 4a Blooms- 
bury Square, London, W.C.1. 


318 


A BROCHURE describing the uses of ply- 
wood shuttering, and with graphs showing 
the deflections of plywood panels with 
various spans and subjected to various 
pressures of concrete, has been issued by 
British Plywood Manufacturers, Ltd., of 
Wharf Road, Ponders End, Middlesex, 
from whom copies can be obtained free 
of charge. 


March, 1956 
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Vibro cast-in-place reinforced concrete piles are used in all 
parts of the world. 


The illustration shows Albany House, Durban. This is a 
14-storey block of offices, and 201 Vibro piles, average 
length 28 ft., with a working load of 40 tons each, were 
used in the foundation work to carry this building. 


THE BRITISH STEEL PILING CO. LTD. 
10 HAYMARKET, LONDON, S.W.! 
Telephone : Trafalgar 1024/8. Telegrams: Pilingdom, Lesquare, London 
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MEMBRANE CURING 
for all concrete construction 


from 36,000 
$4. FO 2 


Apron and Link Road. 


to 3,500,000 
Sq. YS... | 


Photograph by courtesy of Air Ministry. Contractors: Messrs. John Laing 
& Son, Led. 


Over 18,000,000 sq. yds. of concrete cured in this country with ‘* Ritecure."’ The proved economical 
efficiency of ‘‘ Ritecure,”” ease of application, drastic reduction of labour costs, and the assurance 
of complete curing under any climatic condition, make this material the supreme answer to all concrete 
curing requirements. ‘‘ Ritecure "’ is backed by 32 years of practical experience in the field of civil 
engineering and public works construction. For full details, test reports, and technical advice, etc., 
write to 


STUART 8B. DICKENS, LTD. 


36 VICTORIA STREET, LONDON, 5&.W.1. TELEPHONE: ABBEY 4930 
WORKS: OLD MILTON STREET LEICESTER. TELEPHONE: LEICESTER 20590 





( & Rinse OMt | MACHINE FOR MAKING SOIL-CEMENT ROAD BASES. 


Machine for Making Soil-cement Road Bases. 


Fig. 1.—-Machine for Consolidating Road Foundations. 


In our March 1955 number we referred 
to a new machine for making soil-cement 
bases for roads. This machine is shown 
in ve accompanying illustrations. In 
Fig. 1 are seen, from left to right, the 
tractor that pulls the machine, the hopper 
for the cement, the rotor, and the tamper. 
The cement hopper (Fig. 2) evenly distri- 
butes the cement over the soil, and the 
rotor breaks up the soil to the required 
depth, adds any water that may be 
required, and mixes the soil and cement. 
The tamper consolidates the mixture as 
shown in Fig. 3. This machine has 
already been used for the construction of 
runways at an airfield. The capacity of 
the machine, which is made by Rotary 
Hoes, Ltd., of Horndon, Essex, on a strip 
6 ft. wide by 6 im. thick is 6 ft per Fig. 2.- 


The Cement Hopper and 
minute 


Spreader and the Rotor. 


THE UNIVERSITY OF LEEDS 
Bursaries in Concrete Technology 


Applications are invited for Bursaries in Concr 
echnology tenable from October, 1 


The value of the Bursaries is 
it of which the Univer sity fees hav 


h 1 Engineering 

Ss equivalent he course ll include posi 

graduate lectures i drawi and laboratory 
work 

Applicatior giving full details f qualifica 

ions and experience, must be received by the 

REGISTRAR, 1 HE Uni ERsITY, Leeps, 2, not later 


than 4th June, ro 


Fig. 3.—The Tampers. 
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The Association for Bridge and Structural 
Engineering. 


of the Proceedings of the 
Association for Bridge and Structural 
Engineering * contains sixteen papers 
printed in the English or French lan- 
guage. Summaries of the papers relating 
to concrete are as follows. 

‘“ MATRIX-ANALYSIS OF SUCCESSIVE 
MoMENT-DISTRIBUTION.”’ _. MR Se 
Asplund (Gothenburg). Printed in 
English.—The procedure of successive 
moment-distribution is interpreted by an 
infinite matrix series whose definite sum 
is also given. It is shown that this sum 
coincides with the corresponding finite 
expression obtained without approxima- 
tions by the ordinary theory of elastic 
structures. It is demonstrated that the 
matrix series for moment-distribution in 
stages (as defined) is asymptotic to a 
geometrical series whose common ratio 
and various sums can be approximated 
The matrix method given is exemplified 
by applying it to a building frame 

“THe APPLICATION OF PREFABRICA- 
TION TO ARCH BrinGes.” By C. Fer- 
nandez Casado (Madrid). Printed in 
French.—In all the cases described the 


VOLUME 15 


initial structural element is a three-hinged 
arch. The hinges are generally provisional 
and serve to control the position of the 


line of thrust under dead load. The half- 
arches defined by the hinges constitute 
the basic elements of prefabrication. They 
are cast on the site or at a factory, and 
erected with steel towers. In some cases 
the precast members constitute the final 
elements of construction. Generally, how- 
ever, they are used as shuttering and 
form part of members cast in situ. 

““ Hoop REINFORCEMENT IN THE SIPHON 
oF Les GRANGES.”’ By M. Mary (Paris). 
Printed in French.—The author describes 
the circumferential reinforcement used in 
the hydro-electric works of Bort for the 
installation of a prestressed concrete 
conduit with a diameter of 13 ft. and a 
working pressure of 185 lb. per square 
inch. Particular attention is given to the 
means adopted for overcoming the diffi- 
culties due to friction which causes an 
uneven distribution of stress along the 
rings, with uneconomical use of steel. 
After a review of the methods used to 


® Zurich: Verlag Leeman. Price 38 Swiss Francs 
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overcome this difficulty, the report 
describes how the rings of parallel wires 
were bedded on small metal plates, which 
were pushed forward intermittently dur- 
ing the tensioning of the steel, with a 
vibrating hammer, and by this means an 
improvement in the stress distribution 
along the rings was achieved 

“STRESSES IN NON-UNIFORMLY Sup- 
PORTED CYLINDRICAL TANKS.” By Wil- 
liam A. Nash and Wasfi Hijab (Univer- 
sity of Florida, U.S.A.) Printed in 
English.—An equilibrium analysis is pre- 
sented for a vertical cylindrical tank 
subject to an axial loading distributed 
uniformly around the circumference at 
its upper extremity and supported non- 
uniformly by the foundation at its lower 
extremity. Infinite series expressions, 
compatible with boundary conditions, are 
assumed for the three orthogonal displace- 
ment components, and the principle of 
minimum potential energy is employed 
to determine the various coefficients of 
the series. From these displacements 
the normal and shearing stresses in the 
tank may be determined to any desired 
degree of accuracy by the usual stress- 
displacement relations for thin shells 

“THe DESIGN OF THE VIERENDEEI 
GiRDER.”” By E. Robert and L. Musette 
(Belgium). Printed in French.—Atten- 
tion is directed to Professor Stiissi’s two 
basic rules for the design of a Vierendeel 
girder Recommended procedures are 
given 

‘“* DESIGN AND CONSTRUCTION OF REIN- 
FORCED SHELL STRUCTURES OF NON- 
UNIFORM THICKNESS SUPPORTED ON 
ROLLERS By Yoshikatsu Tsuboi and 
Kinji Akino (Tokyo).—Printed in English 

The paper describes the design and 
construction of a reinforced concrete thin 
spherical shell with a radius of 50 metres 
and a diameter of 50 metres—built in 
Japan. The approximate analytical 
methods for a shallow dome and for the 
case of non-uniform thickness are dis 
cussed, the solutions being based on Bessel 
functions for both cases. These solutions 
can be applied to practical design 

“ PRELIMINARY StuDY OF COMPOSITI 
AcTION IN FRAMED BvILDINGs.”” By 
R. H. Wood (England). Printed in 
English.—The stiffening effect of walls 
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The many examples of the 
use of precast concrete 
described in the 
joth Anniversary Number 
of 
“CONCRETE AND 
CONSTRUCTIONAL ENGINEERING” 


are of great interest to 


61 | the most comprehensive 


4m mould service in the world 


‘SterM 
because this service ts in a unique 
position to supply steel moulds for 


all similar precast structural members 


CONSULT US NOW 
STELMO, LTD., BETHWIN ROAD, LONDON, S.E.5. Telephone : Rodney 598) 
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SMITHS 


ay 


FIREPROOF FLOORS 


The most adaptable System of Suspended Hollow 
@ Concrete Floor and Roof Construction for large @ 


and small spans. 


Smith’s Two-Way Reinforced 
Floor for distribution of point 
loads with efficiency and 
economy. 


Showing Two-Way Reinforcement 
and Hollow Concrete Blocks laid 


on Trianco Telescopic Centers. 
IMustrating the continuous Soffit 


with natural Key to which plaster 
readily adheres without hacking or 
other preparation to form finished 
ceiling. 





Midland Associated Company & 
Licensees 
PARKFIELD CONCRETE PRODUCTS 
COMPANY LIMITED 
St. Peter’s Road 
NETHERTON, Nr. DUDLEY 
WORCS. 
"PHONE : DUDLEY 4315 
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and floors in framed structures is reviewed 
It is stated that the main problem appears 
to be the determination of the actual load 
distribution on the beams of a support- 
ing frame, which can vary considerably 
In this connection there is an analogy 
between the stiffening effects of walls and 
floors. The combined behaviour of floors 
supported on beams is examined at work- 
ing (elastic) conditions and at impending 
plastic) collapse It is shown that the 
loads on the beams at collapse may be 


Awards in 


\ NATIONAI 
rechnology 


Counctt for Awards in 
is being constituted, on the 
advice of the National Advisory Council 
on Education for Industry and Commerce 
to create and administer awards in tech 
nology which will be nationally recognised 
and will be available to students in tech- 
nical colleges who successfully complete 
higher technological courses approved by 
the Council hese awards will represent 
an educational qualification comparable to 
a university first degree Post-graduate 
awards may be established later 

The Council will be an independent 
body consisting of five niembers appointed 
by the Minister of Educetion and three 
appointed from their members by each of 
two Boards of Studies. Of the five mem 
bers appointed by the Minister, four ar 
chosen for their distinction in technology 
and one for knowledge of local education 
authority administration Of the three 
appointed by each Board, at least one will 
be a member of the teaching staff of a 
technical college 

[he Boards of Studies will be respon 
sible to the Council for all matters con 
cerned with the approval of 
including the curricula and syllabuses 
proposed for the awards, the standard 
of the college work related to the courses 
for which approval is sought, the standard 
of admission to the courses and of the 
final examinations, the qualifications of 
the teachers, the accommodation and 
equipment, and the conditions for the con- 
duct of the examinations. The Council 
will not be an external examining body, 
but will ensure that the conditions under 
which the colleges propose to teach and 
examine the students are satisfactory 
Where these conditions met, the 


courses 


are 


Varch, 1956. 


AND STRUCTURAL ENGINEERING. 


decided by the position of the reinforce- 
ment In an effort to reduce the quan- 
tity of reinforcement by limit-analysis 
methods it is shown that with reinforced 
concrete floors an “ elastic ’’ design forms 
a good starting point for the most 
economical “‘ collapse "’ design 

“Des1IGN DIAGRAM FOR COMPOSITI 
Beams.” By Masaru Yasumi and Hiro 
kazu Okamura (Japan his 
gives diagrams designing 
beams 


paper 
r om pt site 


for 


Technology. 


colleges will be recognised for the courses 
concerned and for the awards they make 
to students 

Civil and structural engineering are 
represented on the Boards by Professor 
A. J. S. Pippard, M.B.E. (Imperial Col 
lege of Science and Technology and 
Mr. P. E. Sleight (Brighton Technical 
College) nominated by the Institution of 
Civil Engineers, and by Sir Donald Bailey 
O.B.E., and Dr. S. B. Hamilton, O.B.E 
nominated by the Institution of Struc 
tural Engineers 


IMPERIAL COLLEGI 
AND TECHNOLOGY 


OF St 


IENCI 


Department of Civil Engineering 


Bursaries in Concrete Technology 
NOTICI 


to B 
from 


IS HEREBY 


irsaries 


GIVEN that the election 


in Concrete Technology, tenal 


October, 1956, will take place in June 


Candidates must hold a degree in Engineering at 


the time of taking up the 
have a good kr 


award, and must als 


wledge f the the { structures 


Bursaries are of the value of 4460, out of which 


the College Tuition Fee o has to be paid ; the 
amount may be increased to a maximum of {76« 
depending on the qualifications and 
The 


extending Ir 


ength and 
nature of industrial experience Bursary 


for the 
October 


normal College sess 


mtil the f 


The cou 


successfully 


rse will be postgrad 
mplete the « 
the award of 


D.1.¢ 


the Diploma of the 


Applications must be received 


ist June, 1956, by the Deputy Recist 
AND GUILDS COLLEGE 
S.W.7 


information and application f 


Exhibition Road 


who will, on written reques 
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British Standard for Prestressing 
Wire. 


Tue British Standards Institution is pre- 
paring standards for steels for prestressed 
concrete, and Part I, “‘ Plain Hard Drawn 
Steel Wire for Prestressed Concrete *’, has 
now been issued (price 2s. 6d.). The 
principal requirements are the following. 
The steel must not contain more than 
0-05 per cent. of sulphur or of phos- 
phorus ; it must be free from defects such 
as splits and bad edges; tolerances of 
0-002 in. are permitted in the diameter of 
wires of 0-104 in. diameter and over and 
of o-oo! in. in wires thinner than 0-104 in. 
diameter ; a tolerance of 5 tons per square 
inch above the specified tensile strength is 
permitted ; non-proportional elongation 
in proof tests must be not more than o-1 
per cent. at a stress equal to 70 per cent. 
of the minimum tensile strength ordered. 
The tensile strengths normally available 
are given as follows (in tons per square 
inch): 0-276 in. diameter, 95 to 105; 
o-2 in. diameter, 100 to 110; oO-16 in. 
diameter, 110 to 120; 0-128 in. diameter, 
120 to 130; 0-104 in. diameter, 130 to 
140; 08 in. diameter, 140 to I50. 


Lectures on Building. 
Tue following lectures have been arranged 
by the Ministry of Works. Admission is 
free 

Thermal Insulation, by J. A. Godfrey 
Municipal College, Victoria Circus, South- 
end. March 14 7.30 p.m 

Legal Obligations of Building Con- 
tractors, by John J. Clerke. Technical 
College, Forest Road, London, E.'7 
March 14 7.15 p.m Also at City 
College, Ipswich Road, Norwich. March 
22. 7.30 p.m 

Safety, Health and Welfare in the 
Building Industry, by A. G. Thomas. 
C.W.S. Lecture Room, Seaview Road, 
Colwyn Bay. March 15. 7 p.m 

Introduction to Prestressed Concrete, 
by R. C. Blyth. Technical College, 
Hempstead Road, Watford. March 15 
7 p-m. 

Problems of Plastering and Rendering, 
by L. A. Ragsdale. Technical College, 
Northgate, Darlington. March 20. 7 p.m. 

Some Aspects of Building Contracts, 
by Norman P. Greig. County Hotel, 
Rainsford Road, Chelmsford. March 21. 
7.30 p.m. 
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A Garage with a Floor Warming 
System. 


AN electrical warming system has been 
installed in 1440 sq. ft. of floors at the 
motor showrooms of Messrs. Burton & 
Deakin, Ltd., Orpington. The cables, 





1272 ft. long and of o-o015 sq. in. cross- 
sectional area, were laid on the concrete 
4 in. apart, and comprise three single- 


Fig. 2. 


phase circuits each of 7-2 kW. A thermo- 
static and time-switch control ensures that 
electricity is used only at off-peak hours 
The cables are laid on the floor by means 
of the roller shown in Fig. 1, and at the 
returns they are placed in grooves formed 
by the template shown in Fig. 2. The 
cables are then covered by the concrete 
floor topping 





“CONCRETE SERIES” 


BOOKS on CONCRETE 


For a complete catalogue giving prices in 
sterling and dollars, send a. postcard to: 


CONCRETE PUBLICATIONS, Ltd. 
14 Dartmouth St., London, S.W.! 
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MISCELLANEOUS ADVERTISEMENTS. 





Situations Wanted, 3d. a word : minimum, 
7s. 6d. Situations Vacant, 4d. a word: 
minimum, tos. Other miscellaneous adver- 
tisements, 4d. @ word: 10s. minimum. 
Displayed advertisements, 30s. per column 
inch. Box number 1s. extra. The engage- 
ment of persons answering these advertise- 
ments is subject to the Notification of 
Vacancies Order, 1952. 


Advertisements must reach this office by the 
23rd of the month preceding publication. 











SITUATIONS VACANT. 


SITUATIONS VACANT. Senior reinforced concrete 
designers wanted by leading reinforced concrete engineers 
and contractors. Must be fully conversant with Code of 
Practice, L.C.C. Bye-Laws, and able to design light-framed 
structures from estimating stage to final details. Five- 
days’ week. Pension scheme. Progressive position. 
Starting salary from {900 upwards according to ability. 
This year’s holiday arrangements honoured. Juniors also 
required, similar conditions. Write Box 4172, Concrers 
aNp CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street, 
London, S.W.1. 


SITUATIONS VACANT. Assistant structural engineers 
required with experience of reinforced concrete design. 
Experience of precast techniques advantageous. Salary 
according to experience and qualifications. Apply in 
writing to TecunicaL Manacer, Tue Scortisn Construc- 
tiow Co., Lrp., Sighthil! Industrial Estate, Edinburgh 
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LONDON COUNTY COUNCIL 
ARCHITECT'S DEPARTMENT 
STRUCTURAL ENGINEERS required in District 
Surveyors’ Service. Salaries up to /945, ac cording 
to qualifications and experience. Farticulars and 
application form from Arxcurrect (AR /EK/DS/3), 

The County Hall, London, S.E.: 1922.) 


SITUATION VACANT Consulting engineers, West 
minster, require senior assistant with considerable experi 
ence in road and bridge design. High salary and good 
prospects for suitable applicant. Write in confidence, 
stating age, qualifications and full details of experience, to 
Box 4233, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1 

SITUATION VACANT. Civil engineering draughtsman, 
experiences in road and bridge work, required by consulting 
engineers, Westminster. High salary and good prospects 
Write, stating age and details of experience. Box 4234, 
CONCRETE AND CONSTRUCTIONAL ENGINEERING, 14 Dart 
mouth Street, London, 5.W.1 

SITUATIONS VACANT Reinforced concrete detailers 
and detailer-draughtsmen required by consulting engineer, 
Westminster. Progressive salary scales and five-days’ 
week. Applicants with a minimum of two years’ experience 
should write, giving full particulars,to A. E. Beer, 96 St 
George's Square, London, S.W.1 

SITUATIONS VACANT Reinforced concrete designers 
with good theoretical knowledge and experience in in 
dustrial design required by civil engineers and contractors 
in Westminster. Good prospects in expanding business 
Pension scheme. Staff canteen. Apply in writing, 
stating age, qualifications, experience, salary required, to 
Ineman & Co., Lrp., Romney House, Tufton Street, 
London, S.W.1 


(Continued on next page.) 











H. W. CHAPMAN, LTD. 
CONCRETING 
PAPER 


CONFORMING TO BRITISH STANDARDS 


PROMPT DESPATCH SERVICE 
SAMPLES ON REQUEST 


Telephone : 


Wellingborough 2214 (6 lines) 
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MISCELLANEOUS ADVERTISEMENTS. 


Continued from page ixxi 


JOHN LIVERSEDGE AND 
ASSOCIATES 


CONSULTING STRUCTURAI ENGINEERS 
invite immediate applicatior yr the following 
positions 
SENIOR ENGINEER DESIGNERS fully quali 
fied and experienced in Civil and Structural 
Reinforced Concrete Engineering. Structural 
steelwork experience desirable. Accustomed to 
f responsibility and supervision of staff Prefer 
age limits 28-35. Salary range {1,000-4 1,500 
DESIGNER-DRAUGHTSMEN for r 
of reinforced concrete work. Minimum 
HN(¢ Salary range {6 
DRAUGHTSMEN with experience o 
expeditious preparation of reinforced 
arrangements and steel details. Sa 
capabilities 


lays’ week, luncheor 


mditions. Full details to 


land Place 


ATIONS VA‘ 


ch require in 


pes of buildings 

similar buil 
lalihcations 
possibilities 


Natural born 


overtime 

1 pensionable 
men 1lls, Including type t work ck 
ment Exchange, quoting Order No. Bor 
SITUATIONS VACANT Reinforced concrete detailers 
required for London office. Previous experience in similar 
capacity necessary Attractive conditions of employment 
Apply in writing, giving brief particulars of education, 
experience, age, and quoting L.128, to Brarrawaite & Co 
Encineers, Lrp., 14-16 Regent Street, London, S.W.1 
SITUATION VACANT Reinforced concrete design 
engineer required by specialist reinforcerment designer 
suppliers A.M.1L.Struct.E. essential, preferably with con 
structional experience. Permanent superannuated position 
with scope for advancement Write or telephone Rom 
River Co., Lrp., St. Richard’s House, Eversholt Street, 
London, N.W.1 Euston 7814. 
SITUATION VACANT Civil engineering draughtsman 
required for work in London office of large civil engineering 
contractors. Work of varied nature, with scope for 
initiative and advancement. Commencing salary {600 
{800 depending on experience. Five-days’ week and 
luncheon voucbers. Pension scheme operates 30x 4228 
CONCRETE AND CONSTRUCTIONAL ENGINEERING, 14 Dart 
mouth Street, London, S.W.1 
SITUATION VACANT Reinforced concrete detailer 
required for consulting engineer's office Intere sting work 
in all types of concrete framed buildings Good experi 


ence and draughtsmanship essential Apply in writing, 
to 


giving details of experience, age, et 
8 Hamilton Place, London, W.1 
SITUATIONS VACANT Taylor Woodrow Construction, 
Limited, require senior and assistant technical staff in the 
following categories: Structural engineers with reinforced 
concrete experience, for Head Office. Designand planning 
engineers, for Head Office Site engineers Soil mech 
anics/geologist. Industrial chemist with cement experi 
ence Interesting and progressive positions for the right 
men. Well-paid and pensionable posts. Write, giving full 
details, which will be treated confidentially, to M. D 
ENGINEER, Ruislip Road, Southall, Middlesex. 
SITUATIONS VACANT Reinforced concrete draughts 
men with experience in detailing industrial structures 
required by civil engineers and contractors in Westminster 
Good prospects in expanding business. Pension scheme 
Staff canteen Apply in writing, stating age, experience 
salary required, to Tieman & Co., Lrp 

Iufton Street, London, S.W.1 


F. J. SaMveELy, 


Romney House 


THE TRUSSED CONCRETE STEEL 
COMPANY LIMITED 
ENGINEERING DEPARTMENT 
Applications are invited from Reinforced Concrete 
Designers and Detailers for work in the Company's 
Head Office in Lond Waterico Station), 
and its Birminghan gow, and Manchester 
Design Offices. | Pension and 
Profit Sharing Sche 

giving ful I 
previous experience © EL NGINEERIN 
Truscon House 5-41 Lower Mars! 


S.E.z. 


SITUATION VACANT Consultir 
minster, require assistant experienced ir 
detailing of reinforced concrete bridges 


esting work 


1g 


and excellent prospects stating 
jualifications, and ful tails of experience Box 
CONCRETE AND Ct ENGINEERIN 


mouth Street, 
SITUATIONS CANT signer-draughtsmen 
y specialists for both prestre 
Excellent prospects 
pension scheme 
orts club f i PI in writing, giving age 
articulars of training and experience, to the Personne 
MANAGER, PreRHEAD ENGineeRING Drviston, Tue | 
Construction Co. Lr 4 St. James's 


S.W.1 
SITUATION ( I ( sulting structural and 


imi rs requires 
and reinforced 


ht man 


rig 


Street, Londe 


engineers re engineer with at lea 
raduateship and Nationa 


service, t ipervise the “4 nd detailing of reinforced 


five vears’ off 


mecrete ructur r work if oO Sala 
“uperants 

ANDREWS 

W.r 

SITUATION VACANT structural designer-draughtsman 
required by the design department of Kodak, Ltd. Should 
be experienced in the design of structures in reimforced 
oncrete and structural steelwork, and the preparatior 
ff working drawin Minimum  qualification—Highe 
National Certificate in structural engineering or ¢ juivalent 
The position can be regarded as permanent and progressive 
The company operates a non-contributory pension and 


I 
insurance plan Apply by letter PERSONNE 


DEvARTMENT, Kopak, Ltp. (I rie ] me, Middx 


Opportunity for Senior 
Reinforced Concrete Designers... 


to join the staff of 


There are vacancies for competent 
designers at our Head Office and 
at most of our design offices in 

LONDON - BRISTOL 


LEEDS - LIVERPOOL 


NEWCASTLE - GLASGOW DUBLIN 


THE BRITISH REINFORCED CONCRETE 
ENGINEERING CO. LTD., STAFFORD 


Chief Engineer: A.P .Mason, B.Sc, M1.C.EB.M 1. Struct. 2. M.ASCE 
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MISCELLANEOUS ADVERTISEMENT SITUATIONS VACANT. Designer-detailers required fo 


London office of consulting engineers. Considerable 
experience in reinforced concrete work essential. Five 
wn . — - - oe. ™ = | days’ week, pension scheme, luncheon and sports clubs 
TECHNICAL STAFF VACANCIES Apply in writing, with full particul f age, experience, 
DESIGNER: to be responsible for design and | and salary expected t Box 9727, Cuartes Barker & 
production of working drawings for Prestressed Sons, Lrp., 31 Budge Row, London, E.C.4 
and Precast Concrete products. Only men with SITUATION VACANT Young designer-draughtsman 
everal years in commercial design office and con wanted by small firm in Bloomsbury Close contact witl 
iderable initiative need apply construction projects offers relief from tedious routine 
DETAILING DRAUGHTSMEN : three Box 4245, CONCRETE AND CONSTRUCTIONAL ENGINEERIN 
vacancies for experienced men in various grades 14 Dartmouth Street, London, S.W.1 
of seniority SITUATION VACANT Reinforced concrete assistant 
All posts carry progressive laries with some knowledge of design, required for engineer 
Superannuation scheme office of a firm of architects and engineers. Interesting 
Canteen facilities—Five-days’ week | prospects for a man requiring varied experience Write, 
Written applications, in confidence, tc THz Man giving full details and salary required, to RowaLo War 
aGeR, Desicn anp TecunicaL Secriox, CON X Partwers. 29 Chesham lace, Lon , &S.Wa 
CRETE DEVELOPMENT COMPANY LIMITED | telephone Mr. Farris, Belgravia 
IVER, BUCKS SITUATIONS VACANT 
designers for reinforced 
lesign. Vacancies also exist f 
in advantage but not essentia Go 
able applicants, with opportunities for 
Five-days’ week Write tating a 
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. Wut 
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MISCELLANEOUS ADVERTISEMENTS. 
(Continued from page lxxiii.) 


THE UNIVERSITY OF LEEDS 
Department of Civil Engineering 


Applications are invited for appointment as 
Lecturer in Civil Engineering at a salary on the 

scale {650 x {50-41,350 a year, according to 
qualifications and experience. 


Candidates should have an Honours Degree and 
practical experience in Public Works Engineering. 


Applications (three copies) stating date of 
birth, qualifications, and experience, together with 
the names of three referees, should reach the 
Reocistrar, THe Universiry, Leeps, 2 (from 
whom further particulars may be obtained) not 
later than 31st March, 1956. 


SITE AGENTS 


Required for Building and Civil Engineering con 
tracts in ¢arious parts of the country. Applicants 
will be expected to have sound supervisory experi 
ence on a wide variety of contract work. Pro- 
fessional qualifications are required for those seek 
ing senior Civil Engineering appointments. Full 
mobility essential Age 30-50. Salary com 
mensurate with experience and qualifications. 


The company has an established policy of employ- 
ment security, and men who prove themselves can 
expect advancement and permanent pensioned 
employment. 


Applications in writing to: 
Persone, Manwacer (S.A.5.), Joun~ LAInG AND 
Son, Liurrep, Building and Civil Engineering 
Contractors, London, N.W.7. 


SITUATION WANTED. 


SITUATION WANTED. Energetic representative desires 
position with progressive company—London and Home 
Counties. Interested in precast concrete, reinforced con- 
crete and stonework. Experienced in negotiations at all 
levels, and also administration. Box 4246, Concrete 
AND CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street, 
London, S.W.1. 


BUSINESS WANTED. 
WANTED. Advertiser wishes to purchase established 
concrete products business in London or Greater London 
area. Reply to Box 4247, CONCRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, S.W.1. 


FOR SALE. 
FOR SALE. New steel gutters, 18 in. x 6 in. x 1/8 in. 
Cheap prices. Other sizes available. Details on request. 
E. Srerpnens & Son Lrp., Bath Street, London, E.C.1. 
Clerkenwell 1731. 


FOR HIRE. 


FOR HIRE. Lattice steel erection masts (light and 
heavy), 30 ft. to 150 ft. high, for immediate hire. But- 
man’s, 21 Hobart House, Grosvenor Place, London, S.W.1. 


FOR IMMEDIATE DISPOSAL 


Liner “Cumflow” mixer No. 3. Size 5-ft 
diameter pan. Electrically-operated batch loader 
complete with electric motors and starter, 3-phase, 
400/440 volt., A.C. Clearance between discharge 
door and ground, 5 ft. 6 in. Loading hopper 
arranged to go down below ground level. This 
plant has had six months’ use only. 


Mobile elevator by Johnsons, 15 ft. high. Dis 
charge fitted with hydraulic lift driven by 3-phase 
electric motor. Flat conveyor 40 ft. between 
centres. 24 in. width of belt. Electric motor 
3-phase. Complete crushing and screening plant, 
with automatic return reject-feeds complete with 
3- se electric motors. Quantity of conveyor 
belting, 24 in. and 36in. All can be seen operating 
in the London area. Box 4244, CONCRETE AND 
CONSTRUCTIONAL ENGINgEERING, 14 Dartmouth 
Street, London, S.W.1 








oe 
BAKEWELL 





BURTON- 
ON-TRENT 


CHESTERFIELO @ WORKSOP 7 


LINCOLN 
* 
—— NEWARK 


Rs peas “NOTTINGHAM ann 


— 


BELPER — 


Covey @ LousHBoROUGH 








Trent Gravels 
10,000 tons per week 
Washed & Crushed |} in. to 4 in. 
Sap oe ho Seating cupeem of Wp-ciese eqnarene 

Prompt 


TRENT GRAVELS LTD 


ATTENBOROUGH NOTTS 
Telaphone : Beeston 54255. 
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General View of Plant at Rickmansworth. 


ONE OF OUR MODERN 


CONCRETE AGGREGATES 


First-Class Washed graded 
concrete aggregates, and shingles 
for road dressing, coupled with 


efficient delivery, are at the 


service of contractors and 
Municipal Authorities in Lon- 
don, Berks, Bucks, Herts, and 
Middlesex Areas. 


PLANTS 


Our products include Washed 
Sharp Sand, all sizes of shingles, 
from 3/16” up to 2°, either 


crushed or natural. 


Special Specifications made to 


order. 


STONE COURT BALLAST CO. LTD. 
PORTLAND HOUSE, TOTHILL ST., WESTMINSTER, S.W.! 
Telephone : Abbey 3455. 


€) 
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Gaze into the crystal that foretells danger 
aze 


These crystals foretell danger. Danger to concrete. They are crystals 
of calcium sulphate (reproduced actual size) found in the clay soil of a 
London building site. Sulphates in solution cause the disintegration 
of concrete due to the reaction between the sulphates and one of the 
compounds present in all normal Portland Cements. 

Blue Circle Sulphate Resisting Cement is of such a composition that 
the proportion of the constituent which is reactive to sulphates is 
reduced to a minimum and, provided due regard is paid to producing 
a dense concrete, it can be made proof against concentration of 
sulphates up to 0.5 % by weight in ground water and 

2.0% by weight in soil or clay. 


For concrete work in soils and waters containing sulphates 


BLUE CIRCLE SULPHATE RESISTING CEMENT 


Si ied by THE CEMENT MARKETING COMPANY LIMITED, PORTLAND HOUSE, TOTHILL ST., LONDON, s.w.1. 
G, & T. EARLE LTD., HULL, THE SOUTH WALES PORTLAND CEMENT & LIME CO, LTD., PENARTH, GLAM. 
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